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Description

Technical Field

[0001] The present disclosure relates to a transmitter.
Background Art
[0002] Techniques have been developed for cutting

out a portion of a region in an image captured by an
imaging device and transferring data of the cut-out re-
gion. Examples of the above-mentioned technique in-
clude a technique described in PTL 1 below. In addition,
examples of the techniques for cutting out a portion of a
region in an image include techniques described in PTLs
2 to 4 below.

Moreover, from patent application publication US
2016/0065873 A1, an image capturing apparatus is
known including an image capturing unit configured to
generate image data of an object; and an adding unit
configured to add additional information, including first
region information for specifying a first pixel region of the
image data, and second region information for specifying
a second pixel region included in the first pixel region, to
the image data.

Citation List
Patent Literature
[0003]

PTL 1: Japanese Unexamined Patent Application
Publication No. 2016-201756

PTL 2: Japanese Unexamined Patent Application
Publication No. 2013-164834

PTL 3: Japanese Unexamined Patent Application
Publication No. 2012-209831

PTL 4: Japanese Unexamined Patent Application
Publication No. 2014-39219

Summary of the Invention
Problems to be Solved by the Invention

[0004] For example, in a case where a technique de-
scribed in PTL 1 is used, a portion of a region is able to be
cut out from an image, and data of the cut-out region is
able to be transferred. Therefore, in a case where an
image of the region cut out using the technique described
in PTL 1 is transferred, a data amount of the transfer is
reduced as compared with a data amount of transfer of
the entire image, and thus transfer time is advanta-
geously shortened.

[0005] However, the region cut out in the technique
described in PTL 1 is a rectangular region, and transfer of
region data of other shapes is not specifically considered.
In addition, also in techniques of cutting out a portion of a
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region in an image described in PTLs 2 to 4, the cut-out
region is a rectangular region. Accordingly, it is difficult to
transfer data of a region of an arbitrary shape set for the
image, even when the existing techniques of PTLs 1to 4
are used.

[0006] The present disclosure proposes a novel and
improved transmitter that is able to transmit data of a
region of an arbitrary shape set for an image.

Means for Solving the Problem

[0007] According to a first aspect, the invention pro-
vides a transmitter in accordance with independent claim
1. Further aspects are set forth in the dependent claims,
the drawings, and the following description.

[0008] According to an embodiment of the present
disclosure, there is provided a transmitter including an
image processor that sets region information corre-
sponding to a region set for an image for each row in
the image and that transmits the set region information
and region data corresponding to the region for each row,
inwhich theimage processor sets the region by analyzing
the image or on a basis of externally acquired region-
designating information, and the region information in-
cludes information indicating a position of a row and
information indicating a position of a column of the region
included in the row.

Effects of the Invention

[0009] Accordance to an embodiment of the present
disclosure, itis possible to transmit data of a region of an
arbitrary shape set for an image.

[0010] It is to be noted that the above-mentioned ef-
fects are not necessarily limitative, and any of the effects
set forth in the present specification or other effects that
can be grasped from the present specification may be
achieved in addition to or in place of the above-described
effects.

Brief Description of the Drawings
[0011]

[FIG. 11 FIG. 1 is an explanatory diagram illustrating
an example of a configuration of a communication
system according to an embodiment of the present
disclosure.

[FIG.2]FIG.2is an explanatory diagramillustratinga
format of a packet defined in a MIPI CSI-2 standard.
[FIG.3]FIG. 3is an explanatory diagramiillustrating a
format of a packet defined in the MIPI CSI-2 stan-
dard.

[FIG. 4] FIG. 4 is an explanatory diagram illustrating
an example of a signal waveform according to trans-
mission of a packet in the MIPI CSI-2 standard.
[FIG. 5] FIG. 5 is an explanatory diagram illustrating
an example of regions set for an image.
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[FIG. 6] FIG. 6 is an explanatory diagram illustrating
an example of data to be transmitted by a first trans-
mission scheme according to a transmission method
according to the present embodiment.

[FIG. 7] FIG. 7 is an explanatory diagram that de-
scribes an example of Embedded Data to be trans-
mitted by the first transmission scheme according to
the transmission method of the presentembodiment.
[FIG. 8] FIG. 8 is an explanatory diagram illustrating
an example of a configuration of a long packet to be
transmitted by the first transmission scheme accord-
ing to the transmission method of the present embo-
diment.

[FIG. 9] FIG. 9 is an explanatory diagram illustrating
an example of data to be transmitted by the first
transmission scheme according to the transmission
method of the present embodiment.

[FIG. 10] FIG. 10 is an explanatory diagram illustrat-
ing an example of data to be transmitted by the first
transmission scheme according to the transmission
method of the present embodiment.

[FIG. 11]FIG. 11 is an explanatory diagram illustrat-
ing another example of the data to be transmitted by
the first transmission scheme according to the trans-
mission method of the present embodiment.

[FIG. 12] FIG. 12 is a hardware block diagram illus-
trating an example of a configuration of an image
sensor corresponding to the first transmission
scheme according to the transmission method of
the present embodiment.

[FIG. 13] FIG. 13 is a functional block diagram illus-
trating an example of a configuration of a processor
corresponding to the first transmission scheme ac-
cording to the transmission method of the present
embodiment.

[FIG. 14] FIG. 14 is an explanatory diagram illustrat-
ing an example of data to be transmitted by a second
transmission scheme according to the transmission
method of the present embodiment.

[FIG. 15] FIG. 15 is a hardware block diagram illus-
trating an example of a configuration of an image
sensor corresponding to the second transmission
scheme according to the transmission method of
the present embodiment.

[FIG. 16] FIG. 16 is a functional block diagram illus-
trating an example of a configuration of a processor
corresponding to the second transmission scheme
according to the transmission method of the present
embodiment.

Modes for Carrying Out the Invention

[0012] Hereinafter, preferred embodiments of the pre-
sent disclosure are described in detail with reference to
the accompanying drawings. It is to be noted that, in the
present specification and drawings, repeated description
is omitted for components substantially having the same
functional configuration by assigning the same reference
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numerals.
[0013] In addition, hereinafter, description is given in
the following order.

1. Transmission Method according to the Present
Embodiment

[1] Configuration of Communication System to
which Transmission Method according to the
Present Embodiment is Applicable

[2] Application Example of Communication Sys-
tem according to the Present Embodiment

[3] Transmission Method according to the Pre-
sent Embodiment

[4] Example of Effects Achieved by Using Trans-
mission Method according to the Present Em-
bodiment

2. Program according to the Present Embodiment

(Transmission Method according to the Present Embo-
diment)

[1] Configuration of Communication System to which
Transmission Method according to the Present Embo-
diment is Applicable

[0014] First, description is given of an example of a
configuration of a communication system to which the
transmission method according to the present embodi-
ment is applicable.

[0015] Hereinafter, a case is exemplified where a com-
munication scheme between devices configuring a com-
munication system according to the presentembodiment
is a communication scheme conforming to MIPI (Mobile
Industry Processor Interface) CSI-2 (Camera Serial In-
terface 2) standard. Itis to be noted that the communica-
tion scheme between the devices configuring the com-
munication system according to the present embodiment
is not limited to the communication scheme conforming to
the MIPI CSI-2 standard. For example, the communica-
tion between the devices configuring the communication
system according to the present embodiment may be
another standard established by MIPI Alliance, such as a
communication scheme conforming to MIPI CSI-3 stan-
dard and a communication scheme conforming to MIPI
DSI (Display Serial Interface). It is needless to say that
the communication scheme to which the transmission
method according to the present embodiment is applic-
able is not limited to the communication scheme accord-
ing to the standard established in the MIPI Alliance.
[0016] FIG. 1 is an explanatory diagram illustrating an
example of a configuration of a communication system
1000 according to the present embodiment. Examples of
the communication system 1000 include a communica-
tion apparatus such as a smart phone, a drone (an
apparatus that is operable remotely or autonomously)
and a moving body such as an automobile. It is to be
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noted that the application example of the communication
system 1000 is not limited to the examples described
above. Other application examples of the communication
system 1000 are described later.

[0017] The communication system 1000 includes, for
example, an image sensor 100, a processor 200, a
memory 300, and a display device 400.

[0018] The image sensor 100 has an imaging function
and a transmission function, and transmits data repre-
senting an image generated by imaging. The processor
200 receives data transmitted from the image sensor 100
and processes the received data. That is, in the commu-
nication system 1000, the image sensor 100 serves as a
transmitter, and the processor 200 serves as a receiver.
[0019] Itis to be noted that, FIG. 1 illustrates the com-
munication system 1000 including one image sensor
100, but the number of image sensors 100 included in
the communication system according to the present em-
bodimentis notlimited to the exampleiillustrated in FIG. 1.
Forexample, the communication system according to the
present embodiment may include two or more image
sensors 100.

[0020] Inaddition, FIG. 1illustrates the communication
system 1000 including one processor 200, but the num-
ber of the processor 200 included in the communication
system according to the present embodiment is not lim-
ited to the number illustrated in FIG. 1. For example, the
communication system according to the present embodi-
ment may include two or more processors 200.

[0021] Inacommunication system including a plurality
of image sensors 100 and a plurality of processors 200,
the image sensors 100 and the processors 200 may
correspond on a one-to-one basis, or the plurality of
image sensors 100 may correspond to one processor
200. In addition, in the communication system including
the plurality of image sensors 100 and the plurality of
processors 200, the plurality of processors 200 may
correspond to one image sensor 100.

[0022] Inthe communication system including the plur-
ality ofimage sensors 100 and the plurality of processors
200, communication is performed between the image
sensor 100 and the processor 200, similarly to the com-
munication system 1000 illustrated in FIG. 1.

[0023] The image sensor 100 and the processor 200
are electrically coupled by adata bus B1. The data bus B1
is a single signal transfer path that couples the image
sensor 100 and the processor 200 together. Forexample,
data representing an image (hereinafter, referred to as
"image data" in some cases) transmitted from the image
sensor 100 is transferred from the image sensor 100 to
the processor 200 via the data bus B1.

[0024] The signal transferred by the data bus B1 in the
communication system 1000 is transferred by a commu-
nication scheme conforming to a predetermined stan-
dard such as the MIPI CSI-2 standard, for example.
[0025] FIGs. 2 and 3 are each an explanatory diagram
illustrating a format of a packet defined in the MIPI CSI-2
standard. FIG. 2 illustrates a format of a short packet
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(Short Packet) defined in the MIPI CSI-2 standard, and
FIG. 3 illustrates a format of a long packet (Long Packet)
defined in the MIPI CSI-2 standard.

[0026] Thelongpacketisdataincludingapackethead-
er ("PH" illustrated in FIG. 3), payload ("Payload Data"
illustrated in FIG. 3), and a packet footer ("PF" illustrated
in FIG. 3). Asiillustrated in FIG. 2, the short packet is data
having a structure similar to that of the packet header (PH
illustrated in FIG. 3).

[0027] In both the short packet and the long packet, a
VC (Virtual Channel) number ("VC" illustrated in FIGs. 2
and 3; VC value) is recorded in a header part, and an
arbitrary VC number may be assigned to each packet.
Packets to which the identical VC number is assigned are
treated as packets belonging to the same image data.
[0028] In addition, in both of the short packet and the
long packet, a DT (Data Type) value ("Data Type" illu-
strated in FIGs. 2 and 3) is recorded in the header part.
Accordingly, similarly to the VC number, itis also possible
to treat packets to which the identical DT value is as-
signed as packets belonging to the same image data.
[0029] In Word Count of the header part of the long
packet, the end of the packetis recorded as the number of
words. An error correcting code (Error Correcting Code)
is recorded in ECC of the header part of the short packet
and the long packet.

[0030] Inthe MIPI CSI-2 standard, a high-speed differ-
ential signal is used in a period in which a data signal is
transferred, while alow-power signalis used in a blanking
period of the data signal. In addition, a period in which the
high speed differential signal is used is referred to as an
HPS (High Speed State) period, while a period in which
the low-power signalis used is referredtoas an LPS (Low
Power State) period.

[0031] FIG. 4 is an explanatory diagram illustrating an
example of a signal waveform according to transmission
of a packet in the MIPI CSI-2 standard. A of FIG. 4
illustrates an example of packet transfer, while B of
FIG. 4 illustrates another example of the packet transfer.
Each of "ST", "ET", "PH", "PF", "SP" and "PS" illustrated
in FIG. 4 denotes the following meaning.

- ST: Start of Transmission
- ET: End of Transmission
- PH: Packet Header

- PF: Packet Footer

- SP: Short Packet

- PS: Packet Spacing

[0032] Itis appreciated, as illustrated in FIG. 4, that a
differential signal ("LPS" illustrated in FIG. 4) in the LPS
period and a differential signal (other than "LPS" illu-
strated in FIG. 4) in the HPS period differ from each other
in the amplitude of the differential signal. Accordingly,
from the viewpoint of improving transfer efficiency, it is
desirable that there be no LPS period as much as pos-
sible.

[0033] The image sensor 100 and the processor 200
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are electrically coupled together, for example, by a con-
trol bus B2 different from the data bus B1. The control bus
B2 is another signal transfer path that couples the image
sensor 100 and the processor 200 together. Forexample,
control information outputted from the processor 200 is
transferred from the processor 200 to the image sensor
100 via the control bus B2.

[0034] The control information includes, for example,
information for control and a processing command. Ex-
amples of the information for control include data for
controlling functions in the image sensor 100, such as
one or two or more of data indicating an image size, data
indicating a frame rate, and data indicating an output
delay amount from the time when an image output com-
mand is received until the time when an image is out-
putted. In addition, the control information may include
identification information indicating the image sensor
100. Examples of the identification information include
any data that is able to specify the image sensor 100,
such as an ID set for the image sensor 100.

[0035] Itis to be noted that the information transferred
from the processor 200 to the image sensor 100 via the
control bus B2 is not limited to the example described
above. For example, the processor 200 may transfer
region-designating information that specifies a region
in the images via the control bus B2. Examples of the
region-designating information include data of any form
that is able to specify a region, such as data indicating a
position of a pixel included in the region (e.g., coordinate
data in which the position of a pixel included in the region
is represented by coordinates).

[0036] FIG. 1illustrates an example in which the image
sensor 100 and the processor 200 are electrically
coupled together by the control bus B2; however, the
image sensor 100 and the processor 200 may not ne-
cessarily be coupled by the control bus B2. For example,
the image sensor 100 and the processor 200 may trans-
mit and receive control information or the like by wireless
communication of any communication scheme.

[0037] Hereinafter, description is given of respective
devices configuring the communication system 1000
illustrated in FIG. 1.

[1-1] Memory 300

[0038] The memory 300 is a recording medium in-
cluded in the communication system 1000. Examples
of the memory 300 include a volatile memory such as a
RAM (Random Access Memory), a nonvolatile memory
such as a flash memory, and the like. The memory 300 is
operated by electric power supplied from an internal
power supply (not illustrated) configuring the communi-
cation system 1000 such as a battery, or electric power
supplied from a power supply external to the commu-
nication system 1000.

[0039] The memory 300 stores, for example, animage
outputted from the image sensor 100. Recording of an
image into the memory 300 is controlled by, for example,
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the processor 200.
[1-2] Display Device 400

[0040] The display device 400 is a display device in-
cluded in the communication system 1000. Examples of
the display device 400 include a liquid crystal display, an
organic EL display (Organic ElectroLuminescence Dis-
play; also referred to as an OLED display (Organic Light
Emitting Diode Display)), and the like. The display device
400 is operated by electric power supplied from an inter-
nal power supply (not illustrated) configuring the com-
munication system 1000 such as a battery, or electric
power supplied from a power supply external to the
communication system 1000.

[0041] Various images and screens, for example, an
image outputted from the image sensor 100, a screen
related to an application to be executed in the processor
200, ascreenrelated to a Ul (User Interface), and the like
are displayed on a display screen of the display device
400. Display of images and the like on the display screen
of the display device 400 is controlled by the processor
200, for example.

[1-3] Processor 200 (Receiver)

[0042] The processor 200 receives data transmitted
from the image sensor 100 and processes the received
data. As described above, the processor 200 serves as a
receiver in the communication system 1000. An example
of a configuration related to processing of data trans-
mitted from the image sensor 100 (a configuration for
serving as a receiver) is described later.

[0043] The processor 200 is configured by, for exam-
ple, one or two or more processors, which are each
configured by an arithmetic operation circuit such as
an MPU (Micro Processing Unit), various types of pro-
cessing circuits, or the like. The processor 200 operates
by electric power supplied from an internal power supply
(not illustrated) configuring the communication system
1000, such as a battery, or electric power supplied from a
power supply external to the communication system
1000.

[0044] The processor 200 performs various types of
processing, such as processing of controlling recording
of image data into a recording medium such as the
memory 300, processing of controlling display of an
image on a display screen of the display device 400,
and processing of executing any application software, for
example. Examples of the processing related to the
recording control include "processing of conveying con-
trol data including a recording command and data to be
recorded into a recording medium to a recording medium
such as the memory 300". In addition, examples of the
processing related to the display control include "proces-
sing of conveying control data including a display com-
mand and data to be displayed on the display screento a
display device such as the display device 400".
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[0045] Inaddition, the processor 200 may control func-
tions in the image sensor 100, for example, by transmit-
ting control information to the image sensor 100. The
processor 200 is also able to control data transmitted
from the image sensor 100 by, for example, transmitting
the region-designating information to the image sensor
100.

[1-4] Image Sensor 100 (Transmitter)

[0046] The image sensor 100 has an imaging function
and a transmission function, and transmits data repre-
senting an image generated by imaging. As described
above, the image sensor 100 serves as a transmitter in
the communication system 1000.

[0047] Theimage sensor100includes, forexample, an
image sensor device of any type that is able to generate
an image, such as an "imaging device such as a digital
still camera, a digital video camera, or a stereo camera”,
an "infrared sensor", or a "distance image sensor", and
has functions of transmitting the generated image. The
image generated by the image sensor 100 corresponds
to data indicating a sensing result of the image sensor
100. An example of the configuration of the image sensor
100 is described later.

[0048] The image sensor 100 transmits data corre-
sponding to a region set for the image (hereinafter, re-
ferred to as "region data") by a transmission method
according to the present embodiment described later.
Control related to transmission of the region data is
performed by, for example, a component (described
later) functioning as an image processor in the image
sensor 100. A region set for an image may be called ROI
(Region Of Interest) in some cases. Hereinafter, a region
set for the image may be referred to as "ROI".

[0049] Examples of processing related to the setting of
aregion for the image include any processing that is able
to specify a portion of a region in the image (or any
processing that is able to cut out a portion of the region
from the image), such as "processing of detecting an
object from the image and setting a region including the
detected object” and "processing of setting a region
designated by an operation on any operation device".
[0050] The processing related to the setting of a region
for the image may be performed by the image sensor 100
or may be performed by an external device such as the
processor 200. In a case where the image sensor 100
performs processing related to the setting of a region for
the image, the image sensor 100 specifies a region in
accordance with a result of the processing related to the
setting of a region for the image. In addition, for example,
in a case where the processing related to the setting of a
region for the image is performed at the external device,
the image sensor 100 specifies a region on the basis of
the region-designating information acquired from the
external device.

[0051] As described above, the image sensor 100 is
able to acquire the region-designating information from
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the processor 200 via the control bus B2. In addition, the
processor 200 corresponds to a receiver to which the
region data is to be transmitted from the image sensor
100, in the communication system 1000. That is, the
image sensor 100 is able to specify a region on the basis
of the region-designating information acquired from the
receiver to which the region data is to be transmitted.
[0052] The image sensor 100 transmits the region
data, i.e., transmits data of a portion of the image, thereby
reducing a data amount of transfer as compared with
transferring the entire image. Accordingly, the transmis-
sion of the region data performed by the image sensor
100 achieves various effects to be obtained by reduction
in the data amount, such as shortening transfer time or
reducing transmission load in the communication system
1000, for example.

[0053] It is to be noted that image sensor 100 is also
possible to transmit data representing the entire image.
[0054] In a case where the image sensor 100 has a
function of transmitting the region data and a function of
transmitting data representing the entire image, the im-
age sensor 100 is able to selectively switch between
transmitting the region data and transmitting data repre-
senting the entire image.

[0055] For example, the image sensor 100 transmits
the region data or the data representing the entire image
in accordance with a set operation mode. The setting of
the operation mode is performed, for example, by an
operation or the like on an arbitrary operation device.
[0056] In addition, the image sensor 100 may selec-
tively switch between transmitting the region data and
transmitting the data representing the entire image on the
basis of the region-designating information acquired
from an external device. For example, the image sensor
100 transmits the region data of a region corresponding
to the region-designating information when the region-
designating information is acquired from the external
device, and transmits the data representing the entire
image when the region-designating information is not
acquired from the external device.

[0057] The communication system 1000 has, for ex-
ample, the configuration illustrated in FIG. 1. It is to be
noted that the configuration of the communication sys-
tems according to the present embodiment is not limited
to the example illustrated in FIG. 1.

[0058] For example, FIG. 1 exemplifies the image
sensor 100 as a device serving as a transmitter; however,
the device serving as the transmitter is not limited to the
image sensor 100. For example, in a case where the
communication system according to the present embodi-
ment is configured to include an image sensor device
such as the imaging device and a sender electrically
coupled to the image sensor device, the sender may
serve as the transmitter.

[0059] In addition, FIG. 1 exemplifies the processor
200 as a device serving as a receiver; however, the
device serving as the receiver is not limited to the pro-
cessor 200. For example, in the communication system
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according to the present embodiment, any device having
a function of receiving data is able to serve as the re-
ceiver.

[0060] In addition, the communication system accord-
ing to the present embodiment may not necessarily in-
clude the memory 300, in cases such as a case where an
image transmitted from the image sensor 100 is stored in
a recording medium external to the communication sys-
tem, a case where an image transmitted from the image
sensor 100 is stored in a memory included in the pro-
cessor 200, or a case where an image transmitted from
the image sensor 100 is not recorded.

[0061] In addition, the communication system accord-
ing to the present embodiment can have a configuration
in which the display device 400 illustrated in FIG. 1 is not
provided.

[0062] Further, the communication system according
to the present embodiment may have any configuration
according to a function of a later-described electronic
apparatus to which the communication system according
to the present embodiment is applied.

[2] Application Example of Communication System ac-
cording to the Present Embodiment

[0063] Although description has been given of the
communication system as the present embodiment,
the present embodiment is not limited to such an embo-
diment. The present embodiment is applicable to various
electronic apparatuses such as a communication appa-
ratus such as a smart phone, a drone (an apparatus that
is operable remotely or autonomously), a movable body
such as an automobile, a computer such as a PC (Per-
sonal Computer), a tablet device, and a gaming machine,
for example.

[3] Transmission Method according to the Present Em-
bodiment

[0064] Next, description is given of a transmission
method according to the present embodiment. Herein-
after, a case is exemplified where the transmission meth-
od according to the present embodiment is applied to the
image sensor 100 (transmitter according to the present
embodiment) illustrated in FIG. 1. The processing of the
transmission method according to the present embodi-
ment in the image sensor 100 is performed by, for ex-
ample, an IC chip (described later) functioning as an
image processor. It is to be noted that, in the image
sensor 100, the processing of the transmission method
according to the present embodiment may be performed
by another component functioning as the image proces-
sor.

[0065] FIG. 5 is an explanatory diagram illustrating an
example of regions set for animage. FIG. 5illustrates, as
an example of the regions, four regions: a region 1, a
region 2, aregion 3, and a region 4. It is needless to say
that the regions set for the image are not limited to the
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example illustrated in FIG. 5.

[0066] As described above, in a case where the exist-
ing technique is used, it is possible to transfer data of a
rectangular region such as the region 1 in FIG. 5.
[0067] However, as described above, even when the
existing technique is used, itis difficult to transfer data of a
region of an arbitrary shape other than the rectangular
shape set for the image, such as the region 2, the region
3, and the region 4 in FIG. 5. In addition, even when the
existing technique is used, it is difficult to transfer region
datain a case where a plurality of regions is setin one row
as in the region 1 and the region 2in FIG. 5 and in a case
where set regions overlap each other as in the region 3
and the region 4 in FIG. 5. As used herein, the row in the
image means that y-coordinates are identical, when the
position of a pixel is represented by two-dimensional
plane coordinates (X, y).

[3-1] Basic Processing

[0068] Therefore, the image sensor 100 sets region
information corresponding to a region set for the image
for each row in the image.

[0069] Then, the image sensor 100 transmits the set
the region information and the region data corresponding
to the region for each row. The image sensor 100 trans-
mits the region information and the region data for each
row in accordance with a predetermined order such as an
ascending order or a descending order of values of a y-
coordinate, for example. In addition, the image sensor
100 may transmit the region information and the region
data for each row in a random order.

[0070] The regioninformation according to the present
embodimentis data (data group) for specifying, on side of
the receiver, a region to be set for the image. The region
information includes, for example, information indicating
the position of a row, identification information on a region
included inthe row, information indicating the position ofa
column of the region included in the row, and information
indicating the size of the region included in the row.
[0071] Itis to be noted that the information included in
the region information may vary depending on a trans-
mission scheme described later. For example, in a sec-
ond transmission scheme and a third transmission
scheme described later, one or both of the identification
information on a region included in the row and the
information indicating the size of the region included in
the row may not necessarily be included. For example, in
a case where a region is divided by the VC number, the
VVC number may serve as the identification information on
a region included in the row in the second transmission
scheme and the third transmission scheme described
later. In addition, in acase where aregionis divided by the
VC number, in the second transmission scheme and the
third transmission scheme described later, payload
length can be substituted as the information indicating
the size of the region included in the row. The following
exemplifies "a case where the region information in-
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cludes the information indicating the position of the row,
the identification information on a region included in the
row, the information indicating the position of the column
of the region included in the row, and the information
indicating the size of the region included in the row".
[0072] Examples of the information indicating the posi-
tion of the row include any data that is able to specify a
row, such as data indicating the number of the y-coordi-
nate and data indicating the value of the y-coordinate
calculated by incrementing an initial value (e.g., "0"
(zero)). Hereinafter, the information indicating the posi-
tion of the row may be referred to as "Y" in some cases.
[0073] Examples of the identification information on a
region include any data that is able to uniquely specify a
region, such as data indicating ID of a region, e.g., the
number assigned to the region. Hereinafter, the identifi-
cation information on a region may be referred to as "ROI
ID" or "I" in some cases.

[0074] Examples of the information indicating the posi-
tion of the column of the region include any data that is
able to specify a column, such as data indicating the
number of the x-coordinate, for example. Hereinafter,
the information indicating the position of the column of
the region may be referred to as "ROI X" or "X" in some
cases.

[0075] Examples of the information indicating the size
of the region include any data that is able to specify the
size of the region in the row, such as data indicating the
number of pixels of the region in the row. Hereinafter, the
size of the region in the row may be referred to as "ROI
length", "ROI LEN", or "L" in some cases.

[0076] Forexample, asdescribed above, by setting, as
the region information, the information indicating the
position of the row, the identification information on the
region, the information indicating the position of the col-
umn of the region, and the information indicating the size
of region, it is possible for the receiver having received
the region information to specify a region, the position of
the region, and the ROI length. In addition, by specifying
the region, the position of the region, and the ROl length,
it is possible to uniquely specify at what position and with
what ROI length the region is set in the row.

[0077] Thus, by setting, as the region information, the
information indicating the position of the row, the identi-
fication information on the region, the information indicat-
ing the position of the column of the region, and the
information indicating the size of the region, itis possible
for the communication system 1000 to cope with each
transmission of "region data of a rectangular region such
astheregion 1in FIG. 5" and "region data of aregion ofan
arbitrary shape other than the rectangular shape such as
the region 2, the region 3, and the region 4 in FIG. 5".
[0078] In addition, the image sensor 100 may set, as
the region information, the information included in the
region information collectively for each region included in
the row. For example, the image sensor 100 collectively
sets, as the region information, the identification informa-
tion on the region, the information indicating the position
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of the column of the region, and the information indicating
the size of the region, for each region included in the row.
The phrase setting as the region information collectively
for each region means, forexample, setting, as the region
information, the identification information on the region,
the information indicating the position of the column of the
region, and the information indicating the size of the
region (an example of information included in the region
information), as a group of data.

[0079] Here, the image sensor 100 sets the region
information for each row, and thus the position of the
row is constant even when a plurality of regions is in-
cluded. Accordingly, the image sensor 100 sets one piece
of information indicating the position of the row as the
region information. Itis needless to say thatimage sensor
100 is able to collectively set the information indicating
the position of the row, the identification information on
the region, the information indicating the position of the
column of the region, and the information indicating the
size of the region for each region included in the row.
[0080] For example, as described above, by collec-
tively setting the identification information on the region,
the information indicating the position of the column of the
region, and the information indicating the size of the
region for each region included in the row, it is possible
for the receiver having received the region information to
more easily specify a region, the position of the region,
and the ROI length for each region. In addition, by spe-
cifying a region, the position of the region, and the ROI
length, itis possible to uniquely specify which regionis set
at what position and with what ROI length in the row.
[0081] Accordingly, by setting the identification infor-
mation on the region, the information indicating the posi-
tion of the column of the region, and the information
indicating the size of the region collectively for each
region included in the row, it is possible for the commu-
nication system 1000 to cope with "transfer of the region
datain a case where a plurality of the regions is setin one
row as in the region 1 and the region 2 in FIG. 5" and
"transfer of the region data in a case where set regions
overlap each other as in the region 3 and the region 4 in
FIG. 5".

[0082] In addition, in a case where the set regions
overlap each other as in the region 3 and the region 4
inFIG.5,i.e.,inacase where there is an overlapping part
of a plurality of regions, the image sensor 100 determines
whether to transmit data of the overlapping part over-
lappingly. For example, the image sensor 100 deter-
mines whether the data of the overlapping part are
transmitted overlappingly for each set of regions set in
which the overlapping part is present. Then, when de-
termining whether to transmit the data of the overlapping
part overlappingly, the image sensor 100 transmits the
data of the overlapping part overlappingly in a case of
determining to transmit the data of the overlapping part
overlappingly.

[0083] Asused herein, the phrase transmitting the data
of the overlapping part overlappingly means, "causing
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the data of the overlapping part to be included in region
data corresponding to the respective regions in which the
overlapping part is present for transmission". A specific
example of transmitting the data of the overlapping part
overlappingly is described later.

[0084] Even in a case where the image sensor 100
transmits the data of the overlapping part overlappingly,
the receiver having received the region information and
the region data is able to uniquely specify the region data
corresponding to the region by the region information. In
addition, in a case of transmitting the data of the over-
lapping part overlappingly, the image sensor 100 may
add a header or the like indicating a delimitation of data to
more facilitate separation of the region data correspond-
ing to the respective regions on the side of the receiver.
[0085] The transmission of the data of the overlapping
part "advantageously makes it easier for a receiver hav-
ing received the region data, such as the processor 200,
to perform processing using the received region data"
[0086] The image sensor 100 determines whether the
data of the overlapping part are transmitted overlapp-
ingly, for example, on the basis of the number of columns
(the number of pixels) in the row including the overlapping
part. More specifically, the image sensor 100 determines,
for example, the number of columns in a case where the
data of the overlapping part are transmitted overlappingly
in the row including the overlapping part. Then, the image
sensor 100 determines that the data of the overlapping
part are transmitted overlappingly in a case where the
determined number of columns is equal to or smaller than
a set threshold value (or in a case where the determined
number of columns is smaller than the threshold value).
In addition, the image sensor 100 does not determine that
the data of the overlapping part are transmitted over-
lappingly in a case where the determined number of
columns is larger than the set threshold value (or in a
case where the determined number of columns is equal
to or larger than the threshold value). The threshold for
determining whether to transmit the above data of the
overlapping part may be a fixed value set in advance, or
may be a variable value that may be changed by control
or the like of the processor 200 via the control bus B2.
[0087] Forexample, as described above, by determin-
ing whether to transmit the data of the overlapping part
overlappingly on the basis of the "number of columnsin a
case of transmitting the data of the overlapping part
overlappingly", it is possible for the image sensor 100
to automatically switch between transmitting the data of
the overlapping part overlappingly and not transmitting
the data of the overlapping part overlappingly, depending
on a set region. In addition, by automatically switching
transmitting the data of the overlapping part and not
transmitting the data of the overlapping part depending
onthe setregion, itis possible for the image sensor 100 to
transmit data that does not exceed a throughput of the
receiver.

[0088] Itis to be noted that the method of determining
whether to transmit the data of the overlapping part over-
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lappingly is not limited to the method of using the number
of columns in the row including the overlapping part.
[0089] For example, it is also possible for the image
sensor 100 to determine whether to transmit the data of
the overlapping part overlappingly, on the basis of the set
operation mode. For example, in a case where the op-
eration mode is an operation mode for transmitting the
data of the overlapping part overlappingly, the image
sensor 100 determines that the data of the overlapping
part are transmitted overlappingly. In addition, for exam-
ple, in a case where the operation mode of the image
sensor 100 is an operation mode in which the data of the
overlapping part are not transmitted overlappingly, the
image sensor 100 does not determine that the data of the
overlapping part are transmitted overlappingly. The op-
eration mode of the image sensor 100 is set by, for
example, control of the processor 200 via the control
bus B2.

[0090] Inaddition, asillustratedinthe region 2 of FIG. 5
for example, a plurality of identical regions may be pre-
sentin one row, depending on a region to be set. Accord-
ingly, in a case where a plurality of identical regions is
present in one row, the image sensor 100 may set the
region information for the number of identical regions
present. In a case where a plurality of identical regions
is present in one row, the image sensor 100 sets, as the
region information, for example, the identification infor-
mation on the region, the information indicating the posi-
tion of the column of the region, and the information
indicating the size of the region, for the number of iden-
tical regions present.

[0091] For example, by setting, as the region informa-
tion, the identification information on the region, the in-
formation indicating the position of the column of the
region, and the information indicating the size of the
region, for the number of the plurality of identical regions
present in one row, it is possible for the receiver having
received the region information to specify a region, the
position of the region, and the ROl length, for each of the
plurality of identical regions.

[0092] Accordingly, by setting the region information
for the number of the plurality of identical regions present
in one row, it is possible for the communication system
1000 to cope with the transfer of the region data of the
region 2 in FIG. 5.

[0093] Accordingly, for example, by setting the region
information including the above-described various infor-
mation for each row, it is possible for the receiver having
received the region information to uniquely specify a
region set in the row.

[0094] Itis to be noted that the information included in
the region information is not limited to the examples
described above. For example, the region information
may include other data such as data indicating the num-
berof regionsincluded in the row (hereinafter, be referred
to as "Num of ROI" in some cases). Specific examples of
the information included in the region information are
described later.
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[3-2] Exceptional Processing

[0095] Itisto be noted that processing according to the
transmission method of the present embodiment is not
limited to the basic processing described above.

(a) First Example of Exception Processing

[0096] For example, the image sensor 100 may not
necessarily set, as the region information, information
that has not been changed from the information included
in the region information on the row to be transmitted one
time before, among the information included in the region
information. That is, the image sensor 100 transmits the
region information including the information that has
been changed from that on the row for which the region
information is transmitted one time before.

[0097] As described above, by not transmitting the
information that has not been changed from the informa-
tion included in the region information on the row to be
transmitted one time before, it is possible to further re-
duce a data amount of the region information. The re-
duction in the data amount of the region information
contributes to shortening in transfer time and reduction
in transmission load in the communication system 1000.
[0098] Itistobe noted thatthere may be information set
as the region information in accordance with change in
another information even though the information has not
been changed from the information included in the region
information on the row to be transmitted one time before.
[0099] For example, when setting the information in-
dicating the position of the column of the region as the
region information, the image sensor 100 sets the iden-
tification information on the region as the region informa-
tion. In addition, for example, when setting the informa-
tion indicating the size of the region as the region infor-
mation, the image sensor 100 sets the identification
information on the region as the region information. That
is, in a case where one or both of the x-coordinate of the
region and the ROI length are changed from a content
included in the region information on the row to be trans-
mitted one time before, the image sensor 100 sets the
identification information on the region as the region
information.

[0100] In acase where one or both of the x-coordinate
of the region and the ROI length are changed, the image
sensor 100 sets the identification information on the
region as the region information to thereby enable the
receiver having received the region information to un-
iquely specify a region corresponding to the changed
content.

(b) Second Example of Exceptional Processing

[0101] As described above, the image sensor 100 is
able to transmit the region information and the region
data for each row in accordance with a predetermined
order. At this time, in a case where the row for transmis-
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sion of the region information and the region data is a row
according to the predetermined order, the image sensor
100 may not necessarily set, as the region information,
the information indicating the position of the row.
[0102] Even in a case where the image sensor 100
does not set the information indicating the position of the
row as the region information, the receiver is able to
specify which row the received region information and
region data are included in, as the region data, in accor-
dance wih the predetermined order.

[3-3] Transmission Scheme of Region Information and
Region Data

[0103] The image sensor 100 transmits the region
information and the region data for each row by perform-
ing, for example, the "Basic Processingillustrated in [3-1]
described above", or the "Basic Processing illustrated in
[3-1] described above" and the "Exceptional Processing
illustrated in [3-2] described above". Next, description is
given of a transmission scheme of transmitting the region
information and the region data.

[0104] Examples of the transmission scheme of the
region information and the region data include a first
transmission scheme described in (1) below, a second
transmission scheme described in (2) below, and a third
transmission scheme described in (3) below.

(1) First Transmission Scheme

(1-1) Processing according to First Transmission
Scheme

[0105] The image sensor 100 stores the region infor-
mation and the region data in payload of a packet for
transmission for each row.

[0106] FIG. 6 is an explanatory diagram illustrating an
example of data to be transmitted by a first transmission
scheme according to the transmission method of the
present embodiment. FIG. 6 illustrates "examples in
which the region information and the region data corre-
sponding to each of the region 1, the region 2, the region
3, and the region 4 illustrated in FIG. 5 are stored in the
payload of the long packet of the MIPl illustrated in FIG. 3
and transmitted for each row".

[0107] "FS"illustrated in FIG. 6 is an FS (Frame Start)
packet in the MIPI CSI-2 standard, and "FE" illustrated in
FIG. 6 is an FE (Frame End) packet in the MIPI CSI-2
standard (the same applies also to other diagrams).
[0108] "Embedded Data" illustrated in FIG. 6 is data
embeddable in a header or a footer of data to be trans-
mitted. Examples of the "Embedded Data" include addi-
tional information that is additionally transmitted by the
image sensor 100. Hereinafter, the Embedded Data may
be referred to as "EBD" in some cases.

[0109] Examples of the additional information accord-
ing to the present embodiment include one or two or more
of information indicating a data amount of the region, the
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information indicating the size of the region, and informa-
tion indicating priority of the region.

[0110] Examples of the information indicating the data
amount of the region include data of any form that is able
to specify the data amount of the region, such as "data
indicating the number of pixels (or the data amount of the
region) included in the region and the data amount of the
header". Transmission of information indicating the data
amount of the region as the "Embedded Data" illustrated
in FIG. 6 enables the receiver to specify the data amount
of each region. That is, the transmission of the informa-
tion indicating the data amount of the region as the
"Embedded Data" illustrated in FIG. 6 enables the recei-
ver to specify the dataamount of the region eveninacase
where the receiver has no function of calculating the data
amount of each region on the basis of the region informa-
tion.

[0111] Examples of the information indicating the size
of the region include data of any form that is able to
specify the size of the region, such as "data indicating
a rectangular region including the region (e.g., data in-
dicating the number of pixels in a horizontal direction and
the number of pixels in a vertical direction in the rectan-
gular region)".

[0112] The information indicating priority of the region
is, for example, data to be used in processing of the
region data. As an example, priority indicated by the
information indicating priority of the region is utilized
for an order in which the region is processed, or for
processing in a case where the set regions overlap each
other as in the region 3 and the region 4 in FIG. 5.
[0113] Itis to be noted that the additional information
according to the present embodiment is not limited to the
examples described above. Examples of the additional
information according to the presentembodimentinclude
various types of data such as exposure information in-
dicating an exposure value in the image sensor device
and gaininformation indicating a gain in the image sensor
device. The exposure value indicated by the exposure
information and the gain indicated by the gain information
are each setin the image sensor device under the control
of the processor 200 via the control bus B2.

[0114] FIG. 7 is an explanatory diagram that describes
an example of the Embedded Data to be transmitted by
the first transmission scheme according to the transmis-
sion method of the presentembodiment. FIG. 7 illustrates
an example in which information indicating the size of a
region is transmitted as the "Embedded Data" illustrated
in FIG. 6, and the information indicating the size of the
region to be transmitted is data indicating the smallest
rectangular region including the region. In addition, FIG.
7 illustrates an example in which four regions: a region 1,
aregion 2, aregion 3, and aregion 4 are set, similarly to
FIG. 5.

[0115] The transmission of information indicating the
size of the region as the "Embedded Data" illustrated in
FIG. 6 enables the receiver to specify the smallest rec-
tangular region including the region 1 illustrated in R1 of
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FIG. 7, the smallest rectangular region including the
region 2 illustrated in R2 of FIG. 7, the smallest rectan-
gular region including the region 3illustrated in R3 of FIG.
7, and the smallest rectangular region including the re-
gion 4 illustrated in R4 of FIG. 7. That s, the transmission
of the information indicating the size of the region as the
"Embedded Data" illustrated in FIG. 6 enables the recei-
ver to specify the smallest rectangular region including
each region on the basis of the region information, evenin
a case where the receiver has no function of specifying
the smallest rectangular region including each region on
the basis of the region information. It is needless to say
that the information indicating the size of the region is not
limited to data indicating the smallest rectangular region
including each region.

[0116] Examples oftheinformation indicating priority of
the region include data of any form that is able to specify
priority of the region, such as data in which ROI IDs are
arranged in a descending order of priority and data in
which ROI IDs are arranged in an ascending order of
priority. Transmission of the information indicating priority
ofthe region as the "Embedded Data" illustrated in FIG. 6
enables the receiver to specify, for example, the proces-
sing order of regions and which region is preferentially
processed. That is, the transmission of the information
indicating priority of the region as the "Embedded Data"
illustrated in FIG. 6 makes it possible to control the
processing of the region in the receiver.

[0117] It is needless to say that each example of the
information indicating the data amount of the region, the
information indicating the size of the region, and the
information indicating priority of the region, which are
transmitted as the "Embedded Data" illustrated in FIG.
6, is not limited to the examples described above.
[0118] The "PH"illustrated in FIG. 6 is a packet header
of a long packet. Here, the packet header of the long
packet according to the first transmission scheme may
function as data (change information) indicating whether
or not the information included in the region information
has been changed from region information included in a
packet to be transmitted one time before. That is, it is
deemed that the "PH" illustrated in FIG. 6 is single data
indicating the data type of the long packet.

[0119] Asanexample, in a case where the information
included in the region information has been changed
from the region information included in a packet to be
transmitted one time before, the image sensor 100 sets
"0x38" to the "PH". In this case, the image sensor 100
stores the region information in the payload of the long
packet.

[0120] As another example, in a case where the in-
formation included in the region information has notbeen
changed from the region information included in the
packet to be transmitted one time before, the image
sensor 100 sets "0x39" to the "PH". In this case, the
image sensor 100 does not store the region information
in the payload of the long packet. Thatis, in a case where
the information included in the region information has not
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been changed from the region information included in the
packet to be transmitted one time before, the image
sensor 100 does not cause the region information to
be transmitted.

[0121] Itis needless to say that the data set to the "PH"
is not limited to the examples described above.

[0122] "Info"illustratedin FIG.6isregioninformation to
be stored in the payload (the same applies also to other
diagrams). As illustrated in FIG. 6, the region information
is stored in the head part of the payload. Hereinafter, the
region information may be referred to as "ROI Info" in
some cases.

[0123] "1","2", "3", and "4" illustrated in FIG. 6 corre-
sponds, respectively, to region data of the region 1,
region data of the region 2, region data of the region 3,
and region data of the region 4 which are stored in the
payload (the same applies also to other diagrams). Itis to
be noted that, in FIG. 6, each region datais illustrated in a
delimited manner, which represents a delimitation for the
sake of convenience, but there is no delimitation between
the data stored in the payload (the same applies also to
other diagrams). Hereinafter, the region data may be
referred to as "ROI DATA" in some cases.

[0124] FIG. 8 is an explanatory diagram illustrating an
example of a configuration of a long packet to be trans-
mitted by the first transmission scheme according to the
transmission method of the present embodiment.
[0125] "ROI Info Type" illustrated in FIG. 8 is data
indicating a transfer form of "ROI Info Parameter”. Setting
the "ROI Info Type" enables the receiver having received
the region information to uniquely specify the content of
the "ROI Info Parameter".

[0126] In addition, the "ROI Info Type" corresponds to
another data indicating the data type of the long packet.
Thatis, in the long packet according to the first transmis-
sion scheme, two types of the "PH" and the "ROI Info
Type" are defined as the data types of the long packet.
[0127] "ROI Info Type" is data of 1 [byte], for example,
and has the following meanings when expressed in Ver-
ilog-HDL representation. It is needless to say that the
"ROI Info Type" is not limited to data of 1 [bytel].

- [7: 4] ... Reserved

- [3] ... "1’b1": transfer Y, "1°’b0": not transfer Y
-[2]..."1’b1": transfer ROI D, "1’b0": nottransfer ROI
ID

- [1] ... "1’b1": transfer X, "1'b0": not transfer X
-[0]..."1’b1": transfer ROl length, "1’b0": not transfer
ROI length

[0128] In addition, the "ROI Info Parameter" illustrated
in FIG. 8 stores data according to the "ROI Info Type".

[0129] It is to be noted that the region information
according to the first transmission scheme may include,
for example, aflag indicating that both the x-coordinate of
the region and the ROI length have not been changed
(hereinafter, referred to as "NO CHANGE flag") from the
region information included in the packet to be trans-
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mitted one time before. In a case of indicating that NO
CHANGE flag has not been changed (e.g., in a case
where NO CHANGE flag is 1’b1), the above [1] and the
above [0] of the "ROI Info Type" may be omitted.
[0130] Examplesofthe NO CHANGE flaginclude MSB
(Most Significant Bit) of the ROI ID. It is to be noted that
the NO CHANGE flag may be data different from the ROI
ID.

[0131] FIG. 9is an explanatory diagram illustrating an
example of data to be transmitted by the first transmission
scheme according to the transmission method of the
present embodiment, and specifically illustrates the data
illustrated in FIG. 6 in accordance with the configuration
of the long packet illustrated in FIG. 8.

[0132] In the first transmission scheme, the region
information and the region data corresponding to each
oftheregion 1, the region 2, the region 3, and the region 4
illustrated in FIG. 5 are stored in the payload of the long
packet of the MIPI as illustrated in FIG. 9, for example,
and are transmitted for each row.

[0133] As described above, the image sensor 100 is
able to transmit one or two or more of the information
indicating the data amount of the region, the information
indicating the size of the region, and the information
indicating priority of the region (examples of additional
information) as the "Embedded Data" illustrated in FIG. 6.
[0134] Inaddition, as described above, in acase where
there is an overlapping part in which a plurality of the
regions overlap each other as in the region 3 and the
region 4 in FIG. 5, the image sensor 100 may determine
whether to transmit the data of the overlapping part over-
lappingly to transmit the data of the overlapping part
overlappingly depending on a result of the determination.
[0135] FIG. 10is an explanatory diagramillustrating an
example of data to be transmitted by the first transmission
scheme according to the transmission method of the
present embodiment. A of FIG. 10 illustrates an example
of a case where the image sensor 100 does not transmit
the data of the overlapping part in the region 3 and the
region 4 of FIG. 5 overlappingly. In addition, B of FIG. 10
illustrates an example of a case where the image sensor
100 transmits the data of the overlapping part in the
region 3 and the region 4 of FIG. 5 overlappingly. In B
of FIG. 10, a part represented by a symbol D corresponds
to the data of the overlapping part in the region 3 and the
region 4.

[0136] Itis to be noted that the example of data to be
transmitted by the first transmission scheme is not limited
to the examples illustrated in FIG. 6. FIG. 11 is an ex-
planatory diagram illustrating another example of data to
be transmitted by the first transmission scheme accord-
ing to the transmission method of the present embodi-
ment.

[0137] A frame is divided into, for example, a frame
headerregion, apacketregion, and aframe footer region.
[0138] The frame header region includes frame num-
ber which serves as an identifier of a frame. In addition,
the frame header region may include the number of
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regions set for an image and additional information. That
is, in the first transmission scheme, the additional infor-
mation is not limited to that to be transmitted as the
"Embedded Data". FIG. 11 illustrates examples in which
the following information is transmitted as the additional
information.

- Length of physical region: e.g., the number of pixels
of an image sensor device

- Length of output region: e.g., the number of pixels of
an image to be outputted from the image sensor
device (length on an image)

- Total data amount: e.g., data amount of a packet
region

- Priority: priority of a region

- Sensing information: e.g., data for processing an
image corresponding to a region, such as content of
arithmetic operation of an object included in a region
- Information on AD word length: word length in ADC
- Exposure information

- Gain information

[0139] Inthe packetregion, the region information and
the region data are transmitted for each row, similarly to
FIG. 6.

[0140] The frame footer region may include data simi-
lar to that in the frame header region, such as additional
information.

[0141] Also in the example illustrated in FIG. 11, the
region information and the region data are able to be
transferred for each row, similar to the examples illu-
strated in FIG. 6.

(1-2) Feature and Advantage of First Transmission
Scheme

[0142] The first transmission scheme according to the
transmission method of the present embodiment has, for
example, the following features. It is needless to say that
the features of the first transmission scheme according to
the transmission method of the present embodiment are
not limited to the examples described below.

- Transmit additional information using EBD, and
transmit region information corresponding to a set
region using payload.

- Transmit only information corresponding to a
change point among information included in region
information

- Able to cope with a region of an arbitrary shape

[0143] Inaddition, in the first transmission scheme, the
region information transmitted while being stored in the
head part of the payload has the following features, for
example. It is needless to say that the features of the
region information according to the first transmission
scheme are not limited to the examples described below.
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- Two data types of a long packet are defined for
region transfer

- One of them is used when transferring region in-
formation (e.g., data indicating "0x38")

- The other of them is used in a case where region
information is identical to region information included
in a packet to be transmitted one time before (e.g.,
data indicating "0x39").

- Transmit parameter transfer form because of no
delimitation unlike a short packet according to the
second transmission scheme described later

- Transfer information on a plurality of identical re-
gions present in one row by transmitting identifica-
tion information on the identical regions for the num-
ber of the plurality of identical regions present in a
case where the plurality of identical regions is pre-
sent in one row

- Information indicating a position of a row (Y)

- Incremented by an initial value 0 (zero)

- Transmitted when not transmitted in accor-
dance with a predetermined order (e.g., when
thinned out) - NO CHANGE flag

- Utilize MSB of identification information on a
region (ROI ID) for transmission - Identification
information on a region (1)

- Transmitted when a region is increased or
decreased

- Transmitin a case where a position of a column
of a region or ROI length are changed

- Information (X) indicating a position of a column of a
region

- Initial value 0 (zero)

- Transmitted when changed

- Transmitted as a set with identification informa-
tion on a region

- Information indicating size of a region (L)

- Surely setin a row that is first to be transmitted
- Transmitted when changed

- Transmitted as a set with identification informa-
tion on a region

[0144] In addition, the first transmission scheme has,
for example, the following advantages.

- High transfer efficiency

- Backward compatibility with already-defined CSI-2
standard

- Able to transfer shape of any region (ROI)

(1-3) Configuration Example according to First Trans-
mission Scheme

[0145] Next, description is given of an example of the



25 EP 3 709 662 B1 26

configuration of the image sensor 100 corresponding to
the first transmission scheme described above and an
example of a configuration of the processor 200 corre-
sponding to the first transmission scheme (example of
the configuration related to the processing of data trans-
mitted from the image sensor 100).

(1-3-1) Configuration of Image Sensor 100 (Transmitter)
corresponding to First Transmission Scheme

[0146] FIG. 12is a hardware block diagram illustrating
an example of the configuration of the image sensor 100
corresponding to the first transmission scheme accord-
ing to the transmission method of the present embodi-
ment. The image sensor 100 includes, for example, an
image sensor device 102 and an IC chip 104. The image
sensor 100 illustrated in FIG. 12 operates by electric
power supplied from the internal power supply (not illu-
strated) configuring the communication system 1000
such as a battery, or electric power supplied from the
power supply external to the communication system
1000.

[0147] The image sensor device 102 is an image sen-
sor device of any form that is able to generate an image,
such as "animaging device such as a digital still camera",
"an infrared sensor", or "a distance image sensor".
[0148] As an example, an imaging device functioning
as the image sensor device 102 includes a lens/imaging
element and a signal processing circuit.

[0149] The lens/imaging element includes, for exam-
ple, an optical system lens and an image sensor using a
plurality of imaging elements such as a CMOS (Comple-
mentary Metal Oxide Semiconductor) and a CCD
(Charge Coupled Device).

[0150] The signal processing circuit includes, for ex-
ample, an AGC (Automatic Gain Control) circuit and an
ADC (Analog to Digital Converter), and converts an
analog signal generated by the imaging element into a
digital signal (image data). In addition, the signal proces-
sing circuit performs various types of processing related
to RAW development, for example. Further, the signal
processing circuit may perform various types of signal
processing such as White Balance correction proces-
sing, color tone correction processing, gamma correction
processing, YCbCr transformation processing, and edge
enhancement processing, for example.

[0151] In addition, the signal processing circuit may
perform processing related to the setting of a region foran
image, and convey the region-designating information to
the IC chip 104. Further, the signal processing circuit may
convey various types of data such as the exposure
information and the gain information to the IC chip 104.
[0152] A signal indicating the image generated by the
image sensor device 102 is conveyed to the IC chip 104. It
is to be noted that, in a case where the signal indicating
the image conveyed from the image sensor device 102 to
the IC chip 104 is an analog signal, for example, the IC
chip 104 converts the analog signal into a digital signal by
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an ADC included therein, and processes the image data
obtained by the conversion. In the following, a case is
exemplified where the image data is conveyed from the
image sensor device 102 to the IC chip 104.

[0153] The IC chip 104 is a chip-shaped IC (Integrated
Circuit) on which a circuit involving a data transmission
function according to the first transmission scheme is
integrated, and processes image data conveyed from the
image sensor device 102 and transmits data correspond-
ing to the generated image. The data corresponding to
the image isimage data conveyed from the image sensor
device 102 (i.e., data representing the entire image), or
the region information and the region data. It is to be
noted that the circuit involving the function of transmitting
data by the first transmission scheme is not limited to
achievement in the form of one IC chip, but may be
formed by a plurality of the IC chips.

[0154] ThelC chip 104 includes, forexample, animage
processing circuit 106, a LINK control circuit 108, anECC
generation circuit 110, a PH generation circuit 112, an
EBD buffer 114, an image data buffer 116, a synthesizing
circuit 118, and a transmission circuit 120.

[0155] The image processing circuit 106 is a single
circuit having a function of performing processing related
to the transmission method according to the present
embodiment. In a case where the processing according
to the transmission method of the present embodiment is
performed, the image processing circuit 106 sets the
region information for each row in the image, and causes
the LINK control circuit 108, the ECC generation circuit
110, the PH generation circuit 112, the EBD buffer 114,
the image data buffer 116, the synthesizing circuit 118,
and the transmission circuit 120 to transmit the set region
information and the region data corresponding to the
region for each row by the first transmission scheme.
In addition, the image processing circuit 106 is also able
to cause the image data to be conveyed from the image
sensor device 102 (i.e., data representing the entire
image) to be transmitted for each row.

[0156] Examples of the image processing circuit 106
include a processor such as the MPU.

[0157] Description is given of functions of the image
processing circuit 106 by dividing them into functional
blocks. As illustrated in FIG. 12, the image processing
circuit 106 includes, for example, a region cut-out section
122, an image processing control section 124, and an
encode section 126.

[0158] The region cut-out section 122 serves to per-
form processing related to the setting of a region for an
image, and sets a region (ROI) for the image indicated by
the image data conveyed from the image sensor device
102. For example, the region cut-out section 122 per-
forms processing related to the setting of the region for
the image in accordance with a set operation mode. For
example, in a case where the operation mode is an
operation mode for transmitting the region data, the
region cut-out section 122 performs processing related
to the setting of the region for the image. In addition, in a
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case where the operation mode is an operation mode for
transmitting the data representing the entire image, the
region cut-out section 122 performs no processing re-
lated to the setting of the region for the image.

[0159] For example, the region cut-out section 122
detects an object by performing an optional object-de-
tecting processing on the image, and sets a region in-
cluding the detected object for each detected object. In
addition, the region cut-out section 122 may set a region
designated by an operation or the like on any of the
operation devices. Examples of the region set by the
region cut-out section 122 may include a rectangular
region as illustrated in the region 1 in FIG. 5, and aregion
of an arbitrary shape other than the rectangular shape set
for the image, such as the region 2, the region 3, and the
region 4 in FIG. 5.

[0160] Inacasewhere theregionis set, the region cut-
out section 122 conveys the region-designating informa-
tion indicating, for example, the set region to the image
processing control section 124. In addition, in a case
where no region is set, the region cut-out section 122
does not convey the region-designating information to
the image processing control section 124.

[0161] In addition, the region cut-out section 122 con-
veys the image data conveyed from the image sensor
device 102 to the encode section 126.

[0162] The image processing control section 124
serves to perform processing related to the transmission
method according to the present embodiment, sets re-
gion information for each row in the image, and conveys
the set region information to the encode section 126 and
the PH generation circuit 112.

[0163] The image processing control section 124 spe-
cifies a region included in each row in the image on the
basis of, for example, the region-designating information
acquired from the region cut-out section 122 or the re-
gion-designating information acquired from an external
device (notiillustrated). Then, the image processing con-
trol section 124 sets the region information for each row
onthe basis of the specified region. At this time, theimage
processing control section 124 may not necessarily set,
as the region information, information that has not been
changed from the information included in the region
information on the row to be transmitted one time before,
as illustrated in the Exceptional Processing described
above.

[0164] In addition, in a case where the region-desig-
nating information is not acquired, the image processing
control section 124 sets no region information.

[0165] Itisto be noted that the processing in the image
processing control section 124 is not limited to the ex-
amples described above.

[0166] Forexample,theimage processing control sec-
tion 124 may generate frame information, and convey the
generated frame information to the LINK control circuit
108, for example. Examples of the frame information
include the number of the VC assigned to each frame.
In addition, examples of the frame information may in-
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clude dataindicating a data type, such as YUV data, RGB
data, or RAW data.

[0167] In addition, for example, the image processing
control section 124 may perform processing of setting
additional information, and transmit the set additional
information to the EBD buffer 114.

[0168] Examples of the processing of setting the addi-
tional information include processing of generating the
additional information. Examples of the processing of
generating the additional information include one or
two or more of processing of generating the information
indicating the data amount of the region, processing of
generating the information indicating the size of the re-
gion, and processing of generating the information in-
dicating priority of the region.

[0169] Itistobe noted that the processing of setting the
additional information is not limited to the processing of
generating the additional information. For example, the
image processing control section 124 may set, as the
additional information, information acquired from the im-
age sensordevice 102, such as the exposure information
and the gain information. In addition, for example, the
image processing control section 124 may set, as the
additional information, data related to various region,
such as data indicating length of a physical region, data
indicating length of an output region, data indicating an
image format, and data indicating a total amount of data.
[0170] The encode section 126 encodes the image
data conveyed from the image sensor device 102 in a
predetermined scheme such as a scheme corresponding
to a JPEG (Joint Photographic Experts Group) standard,
for example.

[0171] In a case where no region information is ac-
quired from the image processing control section 124, the
encode section 126 conveys an encoded image data to
the image data buffer 116. Hereinafter, the encoded
image data, i.e., the data representing the entire encoded
image may be referred to as "normal data" in some cases.
[0172] In addition, in a case where the region informa-
tion is acquired from the image processing control sec-
tion 124, the encode section 126 conveys the acquired
region information and the encoded region data corre-
sponding to the region to the image data buffer 116.
[0173] The image processing circuit 106 includes, for
example, the region cut-out section 122, the image pro-
cessing control section 124, and the encode section 126,
to thereby perform processing related to the transmission
method according to the present embodiment. It is to be
noted that, in the functional blocks of the image proces-
sing circuit 106 illustrated in FIG. 12, the functions of the
image processing circuit 106 are divided for the sake of
convenience, and the way in which the functions are
divided in the image processing circuit 106 is not limited
to the example illustrated in FIG. 12.

[0174] The LINK control circuit 108 conveys the frame
information, for example, to the ECC generation circuit
110, the PH generation circuit 112, and the synthesizing
circuit 118 for each row.
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[0175] The ECC generation circuit 110 sets an error
correction code for each row. On the basis of data (e.g.,
VC number, data type, etc.) in one row in the frame
information, for example, the ECC generation circuit
110 generates an error correction code for the row.
The ECC generation circuit 110 is coupled to each of
the PH generation circuit 112, the EBD buffer 114, the
image data buffer 116, and the synthesizing circuit 118,
for example. Then, the ECC generation circuit 110 con-
veys the generated error correction code to each of the
PH generation circuit 112, the EBD buffer 114, the image
data buffer 116, and the synthesizing circuit 118. In
addition, the ECC generation circuit 110 may generate
the error correction code in cooperation with the PH
generation circuit 112 or the like.

[0176] The PH generation circuit 112 uses the frame
information to generate a packet header for each row.
[0177] The PH generation circuit 112 may generate the
packet header on the basis of the region information
conveyed from the image processing circuit 106 (the
image processing control section 124 in the example
of FIG. 12). Specifically, on the basis of the region in-
formation, the PH generation circuit 112 sets, in the
packet header, "data (change information) indicating
whether or not the information included in the region
information described above has been changed from
the region information included in the packet to be trans-
mitted one time before".

[0178] The EBD buffer 114 is a buffer that temporarily
holds additional information conveyed from the image
processing circuit 106 (the image processing control
section 124 in FIG. 12). The EBD Buffer 114 outputs
the additional information as the "Embedded Data" to
the synthesizing circuit 118 at a predetermined timing. It
is to be noted that the "Embedded Data" outputted from
the EBD buffer 114 may be conveyed to the synthesizing
circuit 118 via the image data buffer 116 described later.
[0179] The image data buffer 116 is a buffer that tem-
porarily holds data (normal data, or region information
and region data) conveyed from the image processing
circuit 106 (the encode section 126 in FIG. 12). The
image data buffer 116 outputs the held data to the synthe-
sizing circuit 118 at a predetermined timing for each row.
[0180] The synthesizing circuit 118 generates a packet
to be transferred on the basis of data acquired from each
of the ECC generation circuit 110, the PH generation
circuit 112, the EBD buffer 114, and the image data buffer
116, for example.

[0181] Thetransmission circuit 120 transmits the pack-
et conveyed from the synthesizing circuit 118 via the data
bus B1 (an example of a transfer path of a signal; here-
inafter, the same) for each row. For example, the trans-
mission circuit 120 transmits the packet using a high-
speed differential signal as illustrated in FIG. 4.

[0182] For example, in a case where the region 1, the
region 2, the region 3, and the region 4 illustrated in FIG. 5
are set, the transmission circuit 120 transmits the set
region information and the region data corresponding to
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the region in a long packet for each row, as illustrated in
FIG. 9.

[0183] Inaddition, in acase where noregionis set, i.e.,
the normal data is outputted from the image data buffer
116, the transmission circuit 120 transmits a long packet
in which data corresponding to each row is stored in the
payload, for each row. It is to be note that, also in this
case, the transmission circuit 120 is able to transmit the
additional information as the "Embedded Data".

[0184] Theimage sensor 100 corresponding to the first
transmission scheme has a hardware configuration illu-
strated in FIG. 12, for example. It is needless to say that
the hardware configuration of the image sensor 100
corresponding to the first transmission scheme is not
limited to the example illustrated in FIG. 12.

(1-3-2) Configuration of Processor 200 (Receiver) cor-
responding to First Transmission Scheme

[0185] FIG. 13is afunctional block diagram illustrating
an example of the configuration of the processor 200
corresponding to the first transmission scheme accord-
ing to the transmission method of the present embodi-
ment. FIG. 13 illustrates only the image sensor 100
together for the sake of convenience. The processor
200 includes, for example, a header separation unit
202, a header interpretation unit 204, a payload separa-
tion unit 206, an image processing unit 208, an arithmetic
operation unit 210, and a transmission unit 212.

[0186] The header separation unit 202 separates
header data corresponding to a header part and payload
data corresponding to a payload part from received data.
The header separation unit 202 separates the header
data from the received data in accordance with a rule
predefined by a standard, or the like, for example. In
addition, the header separation unit 202 may separate
the payload data from the received data in accordance
with the rule predefined by a standard, or the like, or may
separate the payload data from the received data on the
basis of a result of processing of the header interpretation
unit 204, for example.

[0187] The header interpretation unit 204 interprets a
content indicated by the header data.

[0188] Asanexample,inacase where the headerdata
indicates "0x38", for example, the header interpretation
unit 204 interprets the information included in the region
information as having been changed from the region
information included in the packet to be transmitted
one time before. In addition, in this case, the header
interpretation unit 204 may interpret the region informa-
tion as being included in the payload data.

[0189] Asanotherexample,inacase where the header
data indicates "0x39", for example, the header interpre-
tation unit 204 interprets as the information included in
the region information as not having been changed from
the region information included in the packet to be trans-
mitted one time before. In addition, in this case, the
header interpretation unit 204 may interpret the region
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information as not being included in the payload data.
[0190] Itis to be noted that the example of the proces-
sing in the header interpretation unit 204 is not limited to
the examples described above. For example, the header
interpretation unit 204 may specify the position of the
payload data, and convey the specified position to the
header separation unit 202. In addition, the header inter-
pretation unit 204 may also interpret whether the payload
data is the "Embedded Data".

[0191] The payload separation unit 206 separates the
additional information, the region information, and the
image data (normal data or region data; hereinafter, the
same in the description for FIG. 13) from the payload
data, on the basis of a result of the interpretation in the
header interpretation unit 204.

[0192] Forexample, in a case where the payload data
is interpreted as the "Embedded Data" in the header
interpretation unit 204, the payload separation unit 206
sets the payload data as the additional information.
[0193] In addition, in a case where the payload data is
not interpreted as the "Embedded Data" in the header
interpretation unit 204, the payload separation unit 206
separates the region information and the image data from
the payload data. For example, as described with refer-
ence to FIGs. 6, 8, and 9, the region information and the
region data are stored in the payload, and the region
information is stored in the head part of the payload. In
addition, in a case where the normal data is transmitted
from the image sensor 100, the region information is not
stored in the payload. Accordingly, the payload separa-
tion unit 206 is able to separate the region data and the
image data by processing the payload from the head part.
[0194] The image processing unit 208 processes the
image data for each row on the basis of the additional
information, the region information, and the image data
conveyed from the payload separation unit 206, and
obtains data representing an image corresponding to
the region or data representing the entire image.
[0195] For example, the image processing unit 208
may determine whether the data acquired via the data
bus B1 is data representing an image corresponding to
the region or data representing the entire image, on the
basis of the information conveyed from the payload se-
paration unit 206, and perform processing in a proces-
sing mode depending on a result of the determination.
[0196] For example, in a case where the region infor-
mation is conveyed when processing on an image of a
certain frame is first performed (i.e., when processing
corresponding to the first row is performed), the image
processing unit 208 determines that data acquired via the
data bus B1 is the data representing an image corre-
sponding to the region. Then, the image processing unit
208 shifts to a processing mode for processing the region
data to obtain data representing an image corresponding
totheregion on the basis of the region information and the
region data for each row.

[0197] For example, in a case where the region infor-
mation is not conveyed when the processing on the
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image of a certain frame is first performed, the image
processing unit 208 determines that the data acquired via
the data bus B1 is the data representing the entire image.
The image processing unit 208 then shifts to a normal
processing mode to obtain data representing the entire
image on the basis of the normal data for each row.
[0198] Itis to be noted that the method of determining
the data acquired via the data bus B1 is not limited to the
examples described above. For example, in a case
where the information regarding the region (e.g., one
or two or more of the information indicating the data
amount of the region, the information indicating the size
of the region, and the information indicating priority of the
region) is conveyed as the additional information, the
image processing unit 208 may determine that the data
acquired via the data bus B1 is the data representing an
image corresponding to the region.

[0199] The image processing unit 208 includes, for
example, a decode section 214 and an image generation
section 216.

[0200] Thedecode section214 decodesanimage data
in a predetermined scheme corresponding to the encod-
ing in the image sensor 100, for example. At this time, the
decode section 214 may change the content of proces-
sing on the basis of the additional information.

[0201] The Image generation section 216 generates
data representing an image corresponding to the region
ordatarepresenting the entire image from the image data
for each row decoded by the decode section 214 on the
basis of the region information.

[0202] For example, in a case where the region infor-
mation is conveyed when the processing on the image of
a certain frame is first performed, the image generation
section 216 determines that the image data conveyed
from the decode section 214 is the region data. In addi-
tion, in a case where it is determined that the image data
is the region data, the image generation section 216
divides the region data for each row on a row-by-row
basis on the basis of the region information. Here, the
region information to be used for processing by the image
generation section 216 may include region information
corresponding to rows to be processed and region in-
formation corresponding to already-processed rows.
[0203] Here, the region information basically includes
the information indicating the position of the row, the
identification information on the region included in the
row, the information indicating the position of the column
of the region included in the row, and the information
indicating the size of the region included in the row, thus
enabling the image generation section 216 to uniquely
specify the region data included in each row. Accordingly,
the image generation section 216 is able to generate, for
each region, data representing an image corresponding
to the region set in the image of a certain frame.

[0204] In addition, in a case where the region informa-
tion is not conveyed when the processing on the image of
a certain frame is first performed, the image generation
section 216 determines that the image data to be con-
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veyed is normal data. In acase where itis determined that
the image data is normal data, the image generation
section 216 generates the data representing the entire
image from the image data for each row conveyed from
the decode section 214.

[0205] The image processing unit 208 includes, for
example, the decode section 214 and the image genera-
tion section 216 to thereby obtain data representing an
image corresponding to the region or data representing
the entire image.

[0206] The arithmetic operation unit 210 performs pro-
cessing based on the image data obtained in the image
processing unit 208, for example. Examples of the image
data obtained in the image processing unit 208 include
image data representing the entire image, image data
representing an image corresponding to the region, and
image data representing an image in which the entire
image is reduced.

[0207] Examplesofthe processingbasedontheimage
data obtained in the image processing unit 208 include
processing related to recording control of the image data
into a recording medium such as the memory 300 and
processing related to display control of the image on a
display screen of the display device 400.

[0208] It is to be noted that the processing in the
arithmetic operation unit 210 is not limited to the exam-
ples described above. For example, as described above,
the arithmetic operation unit 210 is able to perform var-
ious types of processing, such as processing related to
the setting of the region for the image.

[0209] As an example of the processing related to the
setting of the region for the image in the arithmetic
operation unit 210, the arithmetic operation unit 210 sets
the region by performing various arithmetic operations on
the image data obtained in the image processing unit
208, such as an arithmetic operation related to feature
point extraction, an arithmetic operation related to motion
extraction, and an arithmetic operation via machine
learning. In addition, the arithmetic operation unit 210
generates the region-designating information corre-
sponding to the set region. It is needless to say that
the example of the processing related to the setting of
the region for the image in the arithmetic operation unit
210 is not limited to the examples described above.
[0210] The transmission unit 212 transmits various
types of data (e.g., image data, control information,
etc.) to an external device via the control bus B2, various
signal lines, or the like. Examples of the transmission unit
212 include a communication device conforming to a
predetermined standard such as 12C (Inter Integrated
Circuits) and 13C (Improved Inter Integrated Circuits)
included in the processor 200.

[0211] Communication in the transmission unit 212 is
controlled by, for example, the arithmetic operation unit
210. The arithmetic operation unit 210 causes the trans-
mission unit 212 to transmit the image data to thereby
achieve, forexample, the recording of the image data into
the recording medium such as the memory 300 and the
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display of the image on the display screen of the display
device 400. In addition, the arithmetic operation unit 210
causes the transmission unit 212 to transmit control
information including the region-designating information
to the image sensor 100 via the control bus B1 to thereby
achieve the transmission of the region-designating in-
formation indicating the set region to the image sensor
100.

[0212] The processor 200 includes, for example, the
header separation unit 202, the header interpretation unit
204, the payload separation unit 206, the image proces-
sing unit 208, the arithmetic operation unit 210, and the
transmission unit 212 to thereby obtain data representing
an image corresponding to the region or data represent-
ing the entire image on the basis of the data received from
the image sensor 100. It is to be noted that, in the
functional blocks of the processor 200 illustrated in
FIG. 13, the functions of the processor 200 are divided
for the sake of convenience, and the way in which the
functions are divided in the processor 200 is not limited to
the example illustrated in FIG. 13. In addition, the pro-
cessor 200 may not necessarily include the transmission
unit212in a case where a function of transmitting various
types of data to an external device is not provided.

(2) Second Transmission Scheme

(2-1) Processing according to Second Transmission
Scheme

[0213] The image sensor 100 stores the region data in
payload of a first packet, and stores each information
included in the region information in each second packet
different from the first packet. The image sensor 100 then
causes the first packet and the second packet to be
transmitted for each row.

[0214] Examples of the first packet according to the
second transmission scheme include a long packet of the
MIPI, and examples of the second packet according to
the second transmission scheme include a short packet
of the MIPI. It is to be noted that examples of the first
packet and the second packet according to the present
embodiment are not limited to the examples described
above. Other examples of the first packet and the second
packet according to the present embodiment are de-
scribed later in a third transmission scheme. The second
transmission scheme described below exemplifies a
case where the first packet is a long packet of the MIPI
and the second packet is a short packet of the MIPI.
[0215] FIG. 14is an explanatory diagramillustrating an
example of data to be transmitted by the second trans-
mission scheme according to the transmission method of
the presentembodiment. FIG. 14 illustrates "examples in
which each information included in the region information
corresponding to each of the region 1, the region 2, the
region 3, and the region 4 illustrated in FIG. 5 is trans-
mitted for each row by a short packet of the MIPI illu-
strated in FIG. 2". In addition, FIG. 14 illustrates "exam-
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ples in which the region data corresponding to each of the
region 1, the region 2, the region 3, and the region 4
illustrated in FIG. 5is stored in payload of a long packet of
the MIPl illustrated in FIG. 3, and are transmitted for each
row".

[0216] "Y"illustratedinFIG. 14 indicates a short packet
in which the information indicating the position of the row
is stored. "I1", "I2", "I13", and "I4" illustrated in FIG. 14
indicate short packets that store pieces of region identi-
fication information corresponding, respectively, to the
region 1, the region 2, the region 3, and the region 4
illustrated in FIG. 5. "X1", "X2", "X3", and "X4" illustrated
in FIG. 14 indicate short packets that store pieces of
information indicating column positions in regions corre-
sponding, respectively, to the region 1, the region 2, the
region 3, and the region 4 illustrated in FIG. 5. "L1", "L2",
"L3", and "L4"illustrated in FIG. 14 indicate short packets
that store pieces of information indicating the sizes of the
regions corresponding, respectively, to the region 1, the
region 2, the region 3, and the region 4 illustrated in FIG.
5.

[0217] As illustrated in FIG. 6, in a case where the first
transmission scheme described in (1) above is used, the
region information and the region data are stored in
payload of a single packet such as a long packet of the
MIPI, for example, and are transmitted for each row.
[0218] Meanwhile in a case where the second trans-
mission scheme is used as illustrated in FIG. 14, the
region information and the region data are separately
stored in different packets, and are transmitted for each
row.

[0219] In addition, as illustrated in FIG. 14, also in a
case where the second transmission scheme is used, itis
possible to transmit the "Embedded Data" similarly to a
case where the firsttransmission scheme is used. Thatis,
the image sensor 100 is able to transmit, as the "Em-
bedded Data" illustrated in FIG. 14, one or two or more of
the information (examples of the additional information)
indicating the data amount of the region, the information
indicating the size of the region, and the information
indicating priority of the region.

[0220] In addition, in a case where the second trans-
mission scheme is used, the image sensor 100 may
determine whether to transmit the data of the overlapping
part overlappingly to transmit the data of the overlapping
part overlappingly depending on a result of the determi-
nation, similarly to the case where the first transmission
scheme is used.

(2-2) Feature and Advantage of Second Transmission
Scheme

[0221] The second transmission scheme according to
the transmission method of the presentembodiment has,
for example, the following features. It is needless to say
that the features of the second transmission scheme
according to the transmission method of the present
embodiment are not limited to the examples described
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below.

- Transmit additional information using EBD, and
transmit region information corresponding to a set
region using a short packet.

- Transmit only information corresponding to a
change point among information included in region
information

- Able to cope with a region of an arbitrary shape

[0222] Inaddition,inthe second transmission scheme,
the region information transmitted by a short packet has
the following features, for example. It is needless to say
that the features of the region information according to
the second transmission scheme are not limited to the
examples described below.

- Transfer information on a plurality of identical re-
gions present in one row by transmitting identifica-
tion information on the identical regions for the num-
ber of the plurality of identical regions present in a
case where the plurality of identical regions is pre-
sent in one row

- Information indicating a position of a row (Y)

- Incremented by an initial value 0 (zero)

- Transmitted when not transmitted in accor-
dance with a predetermined order (e.g., when
thinned out) - Identification information on a
region (1)

- Transmitted when a region is increased or
decreased

- Transmitin a case where a position of a column
of aregion or ROl length are changed - Informa-
tion (X) indicating a position of a column of a
region

- Initial value 0 (zero)

- Transmitted when changed

- Transmitted as a set with identification informa-
tion on a region

- Information indicating size of a region (L)

- Surely setin a row that is first to be transmitted
- Transmitted when changed

- Transmitted as a set with identification informa-
tion on a region

- May be omitted in a case where only a single
region is present in a row even when there is a
change (because payload length of a long pack-
et is identical to ROI length)

[0223] In addition, the second transmission scheme
has, for example, the following advantages.

- Able to correct error in region information
- Backward compatibility with already-defined CSI-2
standard
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- Able to transfer shape of any region (ROI)

(2-3) Configuration Example according to Second
Transmission Scheme

[0224] Next, description is given of an example of the
configuration of the image sensor 100 corresponding to
the second transmission scheme described above and
an example of the configuration of the processor 200
corresponding to the second transmission scheme (ex-
ample of the configuration related to the processing of
data transmitted from the image sensor 100).

(2-3-1) Configuration of Image Sensor 100 (Transmitter)
corresponding to Second Transmission Scheme

[0225] FIG. 15is a hardware block diagram illustrating
an example of the configuration of the image sensor 100
corresponding to the second transmission scheme ac-
cording to the transmission method of the present em-
bodiment. The image sensor 100 includes, for example,
the image sensor device 102 and an IC chip 150. The
image sensor 100 illustrated in FIG. 15 operates by
electric power, etc. supplied from the internal power
supply (not illustrated) configuring the communication
system 1000, similarly to the image sensor 100 illustrated
in FIG. 12.

[0226] The image sensordevice 102 illustrated in FIG.
15 has functions and configurations similar to those of the
image sensor device 102 illustrated in FIG. 12.

[0227] The IC chip 150 is a chip-shaped IC on which a
circuitinvolving a data transmission function according to
the second transmission scheme is integrated, and pro-
cesses image data conveyed from the image sensor
device 102 and transmits data corresponding to the
generated image. Itis to be noted that the circuit involving
the function of transmitting data by the second transmis-
sion scheme is not limited to achievement in the form of a
single IC chip, but may be formed by a plurality of the IC
chips.

[0228] TheIC chip 150includes, forexample, animage
processing circuit 152, the LINK control circuit 108, the
ECC generation circuit 110, a PH generation circuit 154,
the EBD buffer 114, the image data buffer 116, a synthe-
sizing circuit 156, and the transmission circuit 120.
[0229] The LINK control circuit 108, the ECC genera-
tion circuit 110, the EBD buffer 114, the image data buffer
116, and the transmission circuit 120 illustrated in FIG. 15
has functions and configurations similar to those of,
respectively, the LINK control circuit 108, the ECC gen-
eration circuit 110, the EBD buffer 114, the image data
buffer 116, and the transmission circuit 120 illustrated in
FIG. 12.

[0230] The image processing circuit 152 is a single
circuit having a function of performing processing related
to the transmission method according to the present
embodiment. In a case where the processing according
to the transmission method of the present embodiment is
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performed, the image processing circuit 152 sets the
region information for each row in the image, and causes
the LINK control circuit 108, the ECC generation circuit
110, the PH generation circuit 154, the EBD buffer 114,
the image data buffer 116, the synthesizing circuit 156,
and the transmission circuit 120 to transmit the set region
information and the region data corresponding to the
region for each row by the second transmission scheme.
In addition, the image processing circuit 152 is also able
to cause the image data to be conveyed from the image
sensor device 102 (i.e., data representing the entire
image) to be transmitted for each row.

[0231] Examples of the image processing circuit 152
include a processor such as the MPU.

[0232] Description is given of functions of the image
processing circuit 152 by dividing them into functional
blocks. As illustrated in FIG. 15, the image processing
circuit 152 includes, for example, the region cut-out sec-
tion 122, the image processing control section 124, and
an encode section 158.

[0233] The functions of the region cut-out section 122
and the image processing control section 124 illustrated
in FIG. 15 are the same as those of the region cut-out
section 122 and the image processing control section
124 illustrated in FIG. 12.

[0234] Similarly to the encode section 126 illustrated in
FIG. 12, the encode section 158 encodes the image data
conveyed from the image sensor device 102 in a pre-
determined scheme.

[0235] In a case where the region information is not
acquired from the image processing control section 124,
the encode section 158 conveys the encoded image data
to the image data buffer 116 similarly to the encode
section 126 illustrated in FIG. 12.

[0236] In addition, in a case where the region informa-
tion is acquired from the image processing control sec-
tion 124, the encode section 158 specifies a region on the
basis of the acquired region information, and conveys the
encoded region data corresponding to the specified re-
gion to the image data buffer 116.

[0237] The image processing circuit 152 includes, for
example, the region cut-out section 122, the image pro-
cessing control section 124, and the encode section 158
to thereby perform processing related to the transmission
method according to the present embodiment. It is to be
noted that, in the functional blocks of the image proces-
sing circuit 152 illustrated in FIG. 15, the functions of the
image processing circuit 152 are divided for the sake of
convenience, and the way in which the functions are
divided in the image processing circuit 152 is not limited
to the example illustrated in FIG. 15.

[0238] Onthe basis of the region information conveyed
from the image processing circuit 152 (the image proces-
sing control section 124 in the example of FIG. 15), the
PH generation circuit 154 generates short packets that
each store information included in the region information.
[0239] Inaddition, similarly to the PH generation circuit
112 illustrated in FIG. 12, the PH generation circuit 154
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generates a packet header of a long packet for each row
using the frame information.

[0240] The synthesizing circuit 156 generates, as
packets to be conveyed, a "short packet that stores the
region information" and a "long packet that stores image
data (normal data or region data) for each row in payload"
on the basis of data acquired from each of the ECC
generation circuit 110, the PH generation circuit 154,
the EBD buffer 114, and the image data buffer 116.
[0241] Thetransmission circuit 120 transmits the pack-
et conveyed from the synthesizing circuit 156 via the data
bus B1 for each row.

[0242] For example, in a case where the region 1, the
region 2, theregion 3, and the region 4 illustrated in FIG. 5
are set, the transmission circuit 120 stores each informa-
tion included in the region information in the short packet,
and stores the region data in the payload of the long
packet for transmission for each row, asiillustrated in FIG.
14.

[0243] Inaddition, in a case where noregionis set, i.e.,
in a case where normal data is outputted from the image
data buffer 116, the transmission circuit 120 transmits, for
each row, a long packet in which data corresponding to
each row is stored in the payload, similarly to the trans-
mission circuit 120 illustrated in FIG. 12. It is to be noted
that, also in this case, the transmission circuit 120 is able
to transmit the additional information as the "Embedded
Data" similarly to the transmission circuit 120 illustrated in
FIG. 12.

[0244] The image sensor 100 corresponding to the
second transmission scheme has, for example, the hard-
ware configuration illustrated in FIG. 15. It is needless to
say that the hardware configuration of the image sensor
100 corresponding to the second transmission scheme is
not limited to the example illustrated in FIG. 15.

(2-3-2) Configuration of Processor 200 (Receiver) cor-
responding to Second Transmission Scheme

[0245] FIG. 16is a functional block diagram illustrating
an example of the configuration of the processor 200
corresponding to the second transmission scheme ac-
cording to the transmission method of the present em-
bodiment. FIG. 16 illustrates only the image sensor 100
together for the sake of convenience. The processor 200
includes, for example, a packet separation unit 250, a
short packet interpretation unit 252, a long packet se-
paration unit 254, a header interpretation unit 256, a
payload interpretation unit 258, the image processing
unit 208, the arithmetic operation unit 210, and the trans-
mission unit 212.

[0246] The packet separation unit 250 separates a
short packet and a long packet from the received data.
The packet separation unit 250 detects a delimitation of
the short packet, for example, to thereby separate the
short packet and the long packet.

[0247] The short packetinterpretation unit252 extracts
various types of information configuring the region infor-
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mation from the short packet conveyed from the packet
separation unit 250, and conveys the region information
to the image processing unit 208.

[0248] Similarly to the header separation unit 202 illu-
strated in FIG. 13, the long packet separation unit 254
separates header data corresponding to a header part
and payload data corresponding to a payload part from
the long packet conveyed from the packet separation unit
250.

[0249] The header interpretation unit 256 interprets a
content indicated by the header data. For example, the
header interpretation unit 256 interprets whether the
payload data is the "Embedded Data". In addition, the
header interpretation unit 256 may specify a position of
the payload data, and convey the specified position to the
long packet separation unit 254.

[0250] On the basis of a result of the interpretation in
the header interpretation unit 256, the payload interpre-
tation unit 258 extracts additional information or image
data (normal data or region data; hereinafter, the same in
the description for FIG. 16) from the payload data.
[0251] For example, in a case where the payload data
is interpreted as the "Embedded Data" in the header
interpretation unit 256, the payload interpretation unit
258 sets the payload data as the additional information.
[0252] In addition, in a case where the payload data is
not interpreted as the "Embedded Data" in the header
interpretation unit 256, the payload interpretation unit 258
sets the payload data as image data.

[0253] Similarly to the image processing unit 208 illu-
strated in FIG. 13, the image processing unit 208 illu-
strated in FIG. 16 processes image data for each row on
the basis of the additional information, the region infor-
mation, and the image data, and obtains data represent-
ing an image corresponding to the region or data repre-
senting the entire image.

[0254] Similarly to the arithmetic operation unit 210
illustrated in FIG. 13, the arithmetic operation unit 210
illustrated in FIG. 16 performs various types of proces-
sing such as processing based onimage data obtained in
the image processing unit 208 and processing related to
the setting of a region for the image.

[0255] Similarly to the transmission unit 212 illustrated
in FIG. 13, the transmission unit 212 illustrated in FIG. 16
transmits various types of data (e.g., image data, control
information, etc.) to an external device via the control bus
B2, various signal lines, and the like.

[0256] The processor 200 includes, for example, the
packet separation unit 250, the short packet interpreta-
tion unit 252, the long packet separation unit 254, the
header interpretation unit 256, the payload interpretation
unit 258, the image processing unit 208, the arithmetic
operation unit 210, and the transmission unit 212, to
thereby enable the data representing an image corre-
sponding to the region or the data representing the entire
image to be obtained on the basis of the data received
from the image sensor 100. It is to be noted that, in the
functional blocks of the processor 200 illustrated in FIG.
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16, the functions of the processor 200 are divided for the
sake of convenience, and the way in which the functions
are divided in the processor 200 is not limited to the
example illustrated in FIG. 16. In addition, similarly to
the processor 200 illustrated in FIG. 13, the processor
200 may not necessarily include the transmission unit
212 in a case where the function of transmitting various
types of data to an external device is not provided.

(3) Third Transmission Scheme

(3-1) Processing according to Third Transmission
Scheme

[0257] Similarly to the second transmission scheme
described in (2) above, the image sensor 100 stores the
region data in payload of a first packet, and stores in-
formation included in the region information in a second
packet different from the first packet. The image sensor
100 then causes the first packet and the second packet to
be transmitted for each row.

[0258] Examples of the first packet according to the
third transmission scheme include a long packet of the
MIPI, and examples of the second packet according to
the third transmission scheme include a packet header.
Thatis, in the second transmission scheme, for example,
the region information is transmitted by the short packet
of the MIPI, whereas in the third transmission scheme,
the region information is transmitted by the packet head-
er.

[0259] Here, as illustrated in FIGs. 2 and 3, the short
packet and the packet header have a similar structure.
Accordingly, the image sensor 100 using the third trans-
mission scheme is able to transmit the region information
and the region data for each row, similarly to the image
sensor 100 using the second transmission scheme de-
scribed in (2) above.

[0260] In addition, similarly to the image sensor 100
using the first transmission scheme described in (1)
above, the image sensor 100 using the third transmission
scheme may determine whether to cause data of an
overlapping part to be transmitted overlappingly to cause
the data of the overlapping part to be transmitted over-
lappingly depending on a result of the determination,.
[0261] Itis to be noted that the second packet accord-
ing to the third transmission scheme is not limited to the
packet header having a structure similar to that of the
packet header illustrated in FIG. 3. For example, the
second packet according to the third transmission
scheme may be a packet header having a configuration
inwhich "Data Field" illustrated in FIG. 2 is extended (e.g.,
a packet header in which "Data Field" is extended from 2
[byte] to 3 [byte] or more). In a case where the second
packet according to the third transmission scheme is a
packet header having the extended structure, informa-
tion included in the region information may be stored in
one second packet.

[0262] In addition, in the third transmission scheme, a
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region in which information included in the region infor-
mation is stored may be a portion of the first packet. That
is, itis also possible, in the third transmission scheme, to
construe the first packet and the second packet as one
packet.

(3-2) Feature and Advantage of Third Transmission
Scheme

[0263] The third transmission scheme according to the
transmission method of the present embodiment has
features similar to those of the second transmission
scheme described in (2) above.

[0264] In addition, the third transmission scheme has,
for example, the following advantages.

- High transfer efficiency
- Able to correct error in region information
- Able to transfer shape of any region (ROI)

(3-3) Configuration Example according to Third Trans-
mission Scheme

[0265] The image sensor 100 corresponding to the
third transmission scheme has, for example, a config-
uration (including a modification example) similar to that
of the image sensor 100 corresponding to the second
transmission scheme described in (2) above and illu-
strated in FIG. 14. In addition, the processor 200 corre-
sponding to the third transmission scheme has, for ex-
ample, a configuration (including a modification example)
similar to that of the processor 200 corresponding to the
second transmission scheme described in (2) above and
illustrated in FIG. 15.

[4] Example of Effects Achieved by Using Transmission
Method according to the Present Embodiment

[0266] Usingthe transmission method according to the
present embodiment makes it possible to achieve the
following effects, for example. It is needless to say that
the effects achieved by using the transmission method
according to the present embodiment are not limited to
the examples described below.

- It is not necessary to divide VC for each region in
transmitting data of region (ROI) set for an image.

- It is possible to collectively transmit data of each
region included in an identical row in transmitting
data of region (ROI) set for an image.

- It is possible to transmit only information corre-
sponding to a change point among information in-
cluded in region information, thus making it possible
to further reduce a data amount of the region infor-
mation (i.e., making it possible to transfer minimum
region information).

- It is possible to cope with a region of an arbitrary
shape, such as a rectangular, elliptical, or toroidal
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shape.

- Itis possible to transfer region data even in a case
where set regions overlap each other asin the region
3 and the region 4 in FIG. 5.

- No LPS period due to transmission of region in-
formation is increased because the region informa-
tion is stored in payload of a packet for transmission
in a case where the first transmission scheme is
used. Accordingly, it is unlikely that the region infor-
mation may influence the transfer efficiency in a case
where the first transmission scheme is used.

(Program according to the Present Embodiment)

[0267] A program for causing a computer to function as
a transmitter according to the present embodiment (e.g.,
a program for causing a computer to execute processing
related to the transmission method according to the pre-
sent embodiment) is executed by a processor or the like
in the computer, thereby making it possible to transmit
data of a region of an arbitrary shape set for an image.
[0268] Inaddition, a program for causing a computer to
function as a transmitter according to the present embo-
diment is executed by a processor or the like in the
computer, thereby making it possible to achieve effects
obtained by using the above-described transmission
method according to the present embodiment.

[0269] Although the description has been given above
in detail of preferred embodiments of the present disclo-
sure with reference to the accompanying drawings, the
technical scope of the present disclosure is not limited to
such examples. It is obvious that a person having ordin-
ary skill in the art of the present disclosure may find
various alterations or modifications within the scope of
the technical idea described in the claims, and it should
be understood that these alterations and modifications
naturally come under the technical scope of the present
disclosure.

[0270] Forexample, the descriptionis given above of a
program (a computer program) for causing a computer to
function as the transmitter according to the present em-
bodiment; however, it is also possible to additionally
provide a recording medium in which the above-de-
scribed programis stored, in accordance with the present
embodiment.

[0271] The above-described configuration represents
an example of the present embodiment, and naturally
comes under the technical scope of the present disclo-
sure.

[0272] In addition, the effects described herein are
merely illustrative or exemplary, and are not limitative.
Thatis, the technique according to the present disclosure
may achieve, in addition to or in place of the above
effects, other effects that are obvious to those skilled in
the art from the description of the present specification.
[0273] It is to be noted that the technical scope of the
present disclosure is defined by the appended claims.
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[Reference Numerals List]
[0274]

100 Image sensor

102 Image sensor device

104, 150 IC chip

106, 152 Image processing circuit
108 LINK control circuit

110 ECC generation circuit

112, 154 PH generation circuit
114 EBD buffer

116 Image data buffer

118, 156 Synthesizing circuit
120 Transmission circuit

122 Region cut-out section

124 Image processing control section
126, 158 Encode section

200 Processor

202 Header separation unit

204 Header interpretation unit
206 Payload separation unit
208 Image processing unit

210 Arithmetic operation unit
212 Transmission unit

214 Decode section

216 Image generation section
250 Packet separation unit

252 Short packet interpretation unit
254 Long packet separation unit
256 Header interpretation unit
258 Payload interpretation unit
300 Memory

400 Display device

1000 Communication system

B1 Data bus

B2 Control bus

Claims

1. A transmitter comprising an image processor (104)
configured to:

set region information corresponding to a region
(1-4)setforanimage for each row in the image,
and to transmit the set region information and
region data corresponding to the region for each
row, wherein the region data is stored in pay-
load, wherein, based on the region data, the
region (1 - 4) in the image is specified, wherein
the region data corresponds to a region of inter-
est set for the image, and wherein the region
information includes information indicating a
position of a row and information indicating a
position of a column of the region included in the
row,

set the region by analyzing the image or on a



45

basis of externally acquired region-designating
information,

selectively switch between transmitting the re-
gion data and transmitting data representing the
entire image,

in a case where there is an overlapping part at
which a plurality of the regions (1 - 4) overlap,
determine whether to cause data of the over-
lapping part to be transmitted overlappingly by
the region data corresponding to each of the
plurality of the regions (1 - 4), and

in a case of determining that the overlapping
transmission is performed, cause the data of the
overlapping partto be transmitted overlappingly,
wherein overlappingly refers to transfer data of
the overlapping part included in region data for
each region in which the overlapping part is
present for transmission.

The transmitter according to claim 1, wherein the
region-designating information is acquired from a
receiver (200) to which the region data is transmitted.

The transmitter according to claim 2, wherein the
image processor (104) is further configured to de-
termine whether to perform the overlapping trans-
mission on a basis of number of columns in a row
including the overlapping part, or wherein the image
processor is further configured to determine whether
to perform the overlapping transmission on a basis of
a set operation mode.

The transmitter according to any one of the previous
claims, wherein the region information further in-
cludes identification information on the region (1 -
4)included in a row and information indicating a size
of the region included in the row.

The transmitter according to any one of the previous
claims, wherein the image processor (104) is further
configured to collectively set, as the region informa-
tion, information included in the region information
for each of a plurality of the regions (1 - 4).

The transmitter according to claim 5, wherein, in a
case where the plurality of the regions (1 - 4) are
present that are identical in one row, the image
processor (104)is further configured to setthe region
information for number of the regions (1 - 4) that are
present.

The transmitter according to any one of the previous
claims, wherein the image processor (104) is further
configured to not set, as the region information,
information that has not been changed from informa-
tion included in the region information in a row to be
transmitted one time before.
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The transmitter according to claim 7, wherein

the image processor (104), when setting the
information indicating the position of the column
of the region (1 - 4) as the region information, is
further configured to set an identification infor-
mation on the region (1 - 4) as the region in-
formation, and

the image processor (104), when setting infor-
mation indicating a size of the region (1 - 4) as
the region information, is further configured to
set the identification information on the region (1
- 4) as the region information, and/or wherein
the image processor (104) is further configured
to cause the region information and the region
data to be transmitted for each row in accor-
dance with a predetermined order, and

the image processor (104), in a case where the
row for transmission of the region information
and the region data is a row according to the
predetermined order, is further configured to not
set the information indicating the position of the
row as the region information.

The transmitter according to any one of the previous
claims, wherein the image processor (104) is further
configured to store the region information and the
region data in payload of a packet and to cause the
region information and the region data to be trans-
mitted.

The transmitter according to claim 9, wherein the
region information is stored in a head part of the
payload.

The transmitter according to claim 9, wherein the
image processor (104) is further configured to cause
change information to be transmitted for each row,
the change information indicating whether or not
information included in the region information has
been changed from the region information included
in the packet to be transmitted one time before, in
particular, wherein, in a case where the information
included in the region information has not been
changed from the region information included in
the packet to be transmitted one time before, the
image processor (104) is further configured to not
cause the region information to be transmitted.

The transmitter according to any one of claims 1 to 8,
wherein

the image processor (1 - 4) is further configured
to store the region data in payload of a first
packet,

the image processor (1 - 4) is further configured
to store each information included in the region
information in each second packet different from
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the first packet, and

the image processor is further configured to
cause the first packet and the second packet
to be transmitted for each row.

Patentanspriiche

Sender, umfassend einen Bildprozessor (104), der
konfiguriert ist zum:

Festlegen von Bereichsinformationen, die ei-
nem fur ein Bild festgelegten Bereich (1 - 4)
fir jede Zeile in dem Bild entsprechen, und
Ubertragen der festgelegten Bereichsinforma-
tionen und der dem Bereich entsprechenden
Bereichsdaten fiir jede Zeile, wobei die Be-
reichsdaten in der Nutzlast gespeichert sind,
wobei basierend auf den Bereichsdaten der Be-
reich (1 - 4) im Bild spezifiziert wird, wobei die
Bereichsdaten einem fir das Bild festgelegten
relevanten Bereich entsprechen und wobei die
Bereichsinformationen Informationen, die eine
Position einer Zeile angeben, und Informatio-
nen, die eine Position einer Spalte des in der
Zeile eingeschlossenen Bereichs angeben, ein-
schliel3en,

Festlegen des Bereichs durch Analysieren des
Bildes oder auf Grundlage von extern erfassten
bereichsbezeichnenden Informationen,
selektives Umschalten zwischen dem Ubertra-
gen der Bereichsdaten und dem Ubertragen von
Daten, die das gesamte Bild darstellen,

in einem Fall, in dem es einen Uberlappenden
Teil gibt, an dem sich eine Vielzahl der Bereiche
(1 - 4) Uberlappen, Bestimmen, ob veranlasst
werden soll, dass Daten des Uberlappenden
Teils Uberlappend durch die Bereichsdaten,
die jedem aus der Vielzahl der Bereiche (1 -
4) entsprechen, libertragen werden sollen, und
im Fall des Bestimmens, dass die Giberlappende
Ubertragung durchgefiihrt wird, Veranlassen,
dass die Daten des Uberlappenden Teils tber-
lappend Ubertragen werden, wobei sich Uber-
lappend auf das Ubertragen von Daten des
Uberlappenden Teils bezieht, die in den Be-
reichsdaten fir jeden Bereich eingeschlossen
sind, in dem der {berlappende Teil zur Uber-
tragung vorhanden ist.

Sender nach Anspruch 1, wobei die bereichsbe-
zeichnenden Informationen von einem Empfanger
(200) erfasst werden, an den die Bereichsdaten
Ubertragen werden.

Sender nach Anspruch 2, wobei der Bildprozessor
(104) ferner konfiguriert ist, um zu bestimmen, ob die
tiberlappende Ubertragung auf Grundlage der An-
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zahl von Spalten in einer Zeile einschliellich des
Uberlappenden Teils durchgefiihrt werden soll, oder
wobei der Bildprozessor ferner konfiguriertist, um zu
bestimmen, ob die Uiberlappende Ubertragung auf
Grundlage eines festgelegten Betriebsmodus
durchgeflhrt werden soll.

Sender nach einem der vorstehenden Anspriiche,
wobei die Bereichsinformationen ferner Identifika-
tionsinformationen zu dem in einer Zeile einge-
schlossenen Bereich (1 - 4) und Informationen, die
eine Grole des in der Zeile eingeschlossenen Be-
reichs angeben, einschliel3en.

Sender nach einem der vorstehenden Anspriiche,
wobei der Bildprozessor (104) ferner konfiguriert ist,
um Informationen, die in den Bereichsinformationen
fur jeden aus einer Vielzahl von Bereichen (1 - 4)
eingeschlossen sind, als die Bereichsinformationen
kollektiv festzulegen.

Sender nach Anspruch 5, wobei in einem Fall, indem
die Vielzahl der Bereiche (1 - 4) vorhanden ist, die in
einer Zeile identisch sind, der Bildprozessor (104)
ferner konfiguriert ist, um die Bereichsinformationen
fur die Anzahl der vorhandenen Bereiche (1 - 4)
festzulegen.

Sender nach einem der vorstehenden Anspriche,
wobei der Bildprozessor (104) ferner konfiguriert ist,
um als die Bereichsinformationen keine Informatio-
nen festzulegen, die sich gegentber in den Bereich-
sinformationen eingeschlossenen Informationen in
einer zuvor einmal zu Ubertragenden Zeile nicht ge-
andert haben.

Sender nach Anspruch 7, wobei

der Bildprozessor (104) beim Festlegen der In-
formationen, die die Position der Spalte des
Bereichs (1 - 4) angeben, als die Bereichsinfor-
mationen ferner konfiguriert ist, um eine Identi-
fikationsinformation Gber den Bereich (1 - 4) als
die Bereichsinformation festzulegen, und

der Bildprozessor (104) beim Festlegen von
Informationen, die eine Grof3e des Bereichs (1
-4)angeben, als die Bereichsinformationen fer-
ner konfiguriert ist, um die Identifikationsinfor-
mation Uiber den Bereich (1 - 4) als die Bereichs-
information festzulegen, und/oder wobei

der Bildprozessor (104) ferner konfiguriert ist,
um das Ubertragen der Bereichsinformationen
und der Bereichsdaten fir jede Zeile gemaR
einer vorbestimmten Reihenfolge zu veranlas-
sen, und

der Bildprozessor (104) in einem Fall, in dem die
Zeile zum Ubertragen der Bereichsinformatio-
nen und der Bereichsdaten eine Zeile gemaf
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der vorbestimmten Reihenfolge ist, ferner kon-
figuriert ist, um die Informationen, die die Posi-
tion der Zeile angeben, nicht als die Bereichsin-
formationen festzulegen.

Sender nach einem der vorstehenden Anspriiche,
wobei der Bildprozessor (104) ferner konfiguriert ist,
um die Bereichsinformationen und die Bereichsda-
ten in der Nutzlast eines Pakets zu speichern und
das Ubertragen der Bereichsinformationen und der
Bereichsdaten zu veranlassen.

Sender nach Anspruch 9, wobei die Bereichsinfor-
mationen in einem Kopfteil der Nutzlast gespeichert
sind.

Sender nach Anspruch 9, wobei der Bildprozessor
(104) ferner konfiguriert ist, um das Ubertragen von
Anderungsinformationen fiir jede Zeile zu veranlas-
sen, wobei die Anderungsinformationen angeben,
ob in den Bereichsinformationen eingeschlossene
Informationen gegenliber den Bereichsinformatio-
nen, die in dem zuvor einmal zu Ubertragenden
Paket eingeschlossen sind, gedndert wurden oder
nicht, wobeiinsbesonderein einem Fall,indemdiein
den Bereichsinformationen eingeschlossenen Infor-
mationen gegeniiber den Bereichsinformationen,
die in dem zuvor einmal zu Ubertragenden Paket
eingeschlossen sind, nicht geandert wurden, der
Bildprozessor (104) ferner konfiguriert ist, um das
Ubertragen der Bereichsinformationen nicht zu ver-
anlassen.

Sender nach einem der Ansprtiche 1 bis 8, wobei

der Bildprozessor (1 - 4) ferner konfiguriert ist,
um die Bereichsdaten in der Nutzlast eines ers-
ten Pakets zu speichern,

der Bildprozessor (1 - 4) ferner konfiguriert ist,
um alle in den Bereichsinformationen einge-
schlossenen Informationen in jedem zweiten
Paket zu speichern, das sich von dem ersten
Paket unterscheidet, und

der Bildprozessor ferner konfiguriert ist, um das
Ubertragen des ersten Pakets und des zweiten
Pakets fiir jede Zeile zu veranlassen.

Revendications

1.

Emetteur comprenant un processeur d’image (104)
configuré pour :

définir des informations de région correspon-
dant a un ensemble de régions (1 a 4) définies
pour une image pour chaque rangée de I'image,
et transmettre les informations de région défi-
nies etles données de région correspondantala
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région pour chaque rangée, dans lequel les
données de région sont stockées dans lacharge
utile, dans lequel, sur la base des données de
région, larégion (1 a 4) de 'image est spécifiée,
dans lequel les données de région correspon-
dent a une région d’intérét définie pour 'image,
et dans lequel les informations de région
comportent des informations indiquant une po-
sition d’une rangée et des informations indi-
quant une position d’une colonne de la région
incluse dans la rangée,

définir la région en analysant I'image ou sur la
base d'informations de désignation de région
acquises a I'extérieur,

passer sélectivement de la transmission des
données de région a la transmission des don-
nées représentant 'image entiére,

dans le cas ou il existe une partie de chevau-
chement dans laquelle une pluralité de régions
(1 a 4) se chevauchent, déterminer si les don-
nées de la partie de chevauchement doivent
étre transmises de maniére a se chevaucher
par les données de région correspondant a cha-
cune de la pluralité de régions (1 a 4), et

dans le cas ou il est déterminé que la transmis-
sion de chevauchement est effectuée, amener
les données de la partie qui se chevauche a étre
transmises par chevauchement, dans lequel les
données de transfert de la partie qui se chevau-
che sont incluses dans les données de région
pour chaque région dans laquelle la partie qui se
chevauche est présente pour la transmission.

2. Emetteur selon la revendication 1, dans lequel les

informations de désignation de région sont acquises
a partir d’'un récepteur (200) auquel les données de
région sont transmises.

Emetteur selon la revendication 2, dans lequel le
processeur d'image (104) est en outre configuré
pour déterminer s’il faut effectuer la transmission
par chevauchement sur la base du nombre de co-
lonnes dans une ligne comportant la partie de che-
vauchement, ou dans lequel le processeur d'image
est en outre configuré pour déterminer s’il faut ef-
fectuer la transmission par chevauchement sur la
base d’'un mode de fonctionnement défini.

Emetteur selon 'une quelconque des revendications
précédentes, dans lequel les informations de région
comportenten outre des informations d’identification
de région (1 a 4) incluses dans une ligne et des
informations indiquant la taille de la région incluse
dans la ligne.

Emetteur selon 'une quelconque des revendications
précédentes, dans lequel le processeur d’'image
(104) est en outre configuré pour définir collective-
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ment, en tant qu’informations de région, des infor-
mations incluses dans les informations de région
pour chacune d’une pluralité de régions (1 a 4).

Emetteur selon la revendication 5, dans lequel, dans
le cas ou la pluralité de régions (1 a 4) sont présentes
et sont identiques dans une rangée, le processeur
d’'image (104) est en outre configuré pour définir les
informations de région pour le nombre de régions (1
a 4) qui sont présentes.

Emetteur selon 'une quelconque des revendications
précédentes, dans lequel le processeur d’image
(104) est en outre configuré pour ne pas définir, en
tant qu’informations de région, des informations qui
n’ont pas été modifiées par rapport aux informations
incluses dans les informations de région dans une
rangée a transmettre une fois auparavant.

Emetteur selon la revendication 7, dans lequel

le processeur d’image (104), lorsqu’il définit les
informations indiquant la position de la colonne
delarégion (1 a4) entant quinformations surla
région, est également configuré pour définir des
informations d’identification sur la région (1 a 4)
en tant qu’informations de région, et

le processeur d’'image (104), lorsqu’il définit les
informations indiquant une taille de larégion (1a
4) en tant qu’informations de région, est égale-
ment configuré pour définir les informations d'i-
dentification de région (1 a 4) en tant qu’infor-
mations de région, et/ou dans lequel

le processeur d’'image (104) est en outre confi-
guré pour amener les informations de région et
les données de région a étre transmises pour
chaque rangée selon un ordre prédéterminé, et
le processeur d’'image (104), dans le cas ou la
ligne de transmission des informations de région
et des données de région est une ligne selon
I'ordre prédéterminé, est en outre configuré pour
ne pas définir les informations indiquant la posi-
tion de la ligne comme informations de région.

Emetteur selon 'une quelconque des revendications
précédentes, dans lequel le processeur d’image
(104) est en outre configuré pour stocker les infor-
mations de région et les données de région dans la
charge utile d'un paquet et pour amener les informa-
tions de région et les données de région a étre
transmises.

Emetteur selon la revendication 9, dans lequel les
informations de région sont stockées dans une partie
de la téte de la charge utile.

Emetteur selon la revendication 9, dans lequel le
processeur d'image (104) est en outre configuré
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12.

52

pour amener des informations de changement a étre
transmises pour chaque rangée, les informations de
changement indiquant si les informations incluses
dans lesinformations de région ont été modifiées par
rapport aux informations de région incluses dans le
paquet a transmettre une fois auparavant, en parti-
culier, dans lequel, dans le cas ou les informations
incluses dans les informations de région n’ont pas
été modifiées par rapport aux informations de région
incluses dans le paquet a transmettre une fois au-
paravant, le processeur d'image (104) est en outre
configuré pour ne pas amener les informations de
région a étre transmises.

Emetteur selon 'une quelconque des revendications
1 a 8, dans lequel

le processeur d'image (1 a 4) est en outre confi-
guré pour stocker les données de région dans la
charge utile d’'un premier paquet,

le processeur d'image (1 a 4) est en outre confi-
guré pour stocker chaque information incluse
dans les informations de région dans chaque
second paquet différent du premier paquet, et
le processeur d’'image est en outre configuré
pour que le premier paquet et le second paquet
soient transmis pour chaque rangée.
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